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by their spatial addresses, and wherein the amount of the tracer moiety attached at 
each address is proportional to the amount of compounds attached at that address. 

24. A method of making a spatially-addressable array of compounds, comprising the steps 

of: 

(i) directly attaching, optionally by a linker, at a first address of a substrate a 
first compound and a first tracer moiety; and 

(ii) directly attaching, optionally by a linker, a second address -of a substrate a 
second compound and a second tracer moiety. 

25. In a method of making spatially addressable array of polynucleotides by directly 
attaching, optionally by a linker pre-synthesized polynucleotides at a discrete spatial 
address on a substrate, the improvement comprising directly attaching, optionally by a 
linker an amount of a tracer moiety at each spatial address that is proportional to the- 
amount of polynucleotide attached at that address. 

26. In a method of making a spatially addressable array of compounds by in situ 
synthesis, the improvement comprising directly attaching optionally by a linker at each 
spatial address of the array an amount of a tracer moiety that is proportional to the 
amount of a product of the in situ synthesis directly attached, optionally by a linker, 
at that address. 
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Brief Summary Text (12) : 

In another aspect, the invention provides methods of making arrays of immobilized 
molecules in which each spot in the array contains an amount of a detectable label 
which is proportional to the amount of molecule immobilized at that spot. In the 
method, a molecule to be immobilized at a particular spot on the array is "spiked" with 
a detectable label capable of immobilizing to the substrate with the same efficiency as 
the molecule. The molecules to be immobilized at different spots are each "spiked" with 
the same proportion of label. Thus, following immobilization, each spot in the array 
contains an amount of label which is proportional to the efficiency of the 
immobilization technique. Following synthesis, the array can be scanned or otherwise 
analyzed for detectable signal to monitor the fidelity of the array . synthesis . 

Brief Summary Text (14) : 

In another aspect, the invention provides methods of increasing the accuracy of 
array-based assays. In the method, background signals produced from an array of 
spatially addressable immobilized molecules according to the invention are quantified 
and recorded. 

Detailed Description Text (4) : 

" Spatially addressable array " refers to an array in which each element or component of 
the array is identifiable by its spatial address, for example its xyz coordinates. 
Spatial addressable arrays according to the invention can be one dimensional, for 
example a linear array; two dimensional; or three dimensional. 

Detailed Description Text (16) : 

In embodiments involving immobilization of pre- synthesized polynucleotides, the 
polynucleotide reagent to be deposited at a particular spot contains a small quantity, 
typically 0.01 to 0.15%, and preferably 0.08%, of a label, typically a labeled 
polynucleotide. The polynucleotide reagent is then deposited on the substrate at a 
spatially defined region, i.e., at a particular spot. After immobilization, the spot 
contains an amount of labeled polynucleotide which is proportional to the amount of 
polynucleotide immobilized at that spot. Depositing a number of such polynucleotide 
reagents at different spatial addresses yields an array of polynucleotides whose 
sequences are identifiable by their spatial addresses. Moreover, each spot in the array 
contains an amount of labeled polynucleotide that is proportional to the amount of 
polynucleotide immobilized at that spot. 

Detailed Description Text (17) : 

In embodiments involving in situ synthesis of polynucleotides, the polynucleotides are 
synthesized in their usual manner. At the synthetic step which adds the last 
nucleotide, the nucleoside phosphoramidite reagent to be deposited contains a small 
quantity, typically 0.01 to 0.15%, and preferably 0.08%, of a label, typically a 
labeled nucleoside phosphoramidite. The synthetic scheme yields an array of 
polynucleotides whose sequences are identifiable by their spatial addresses. Moreover 
each spot in the array contains an amount of labeled polynucleotide that is 
proportional to the amount of full-length polynucleotide synthesized at that spot. 



1- A spatially-addressable array of compounds, comprising a substrate having directly 
attached thereon, optionally by a linker at each of a plurality of distinct addresses a 
compound and a tracer moiety, wherein the structures of the compounds are identifiable 
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Drawing Description Text (4) • 
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1 . 5,736,336, Apr. 7, 1998. Peptide nucleic acids having enhanced 
binding affinity, sequence specificity and solubility; Ole Buchardt, 
deceased, etal.. 435/6; 436/501; 530/300. 333, 350; 536/23.1. 24.1. 
24.3, 24.31, 24.32, 24.33, 25.3; 935/77, 78 [IMAGE AVAILABLE] 

US PAT NO: 5.736,336 [IMAGE AVAILABLE] L4: 1 of 35 

ABSTRACT: 

A novel class of compounds, known as peptide nucleic acids, bind 
complementary DNA and RNA strands more strongly than a corresponding DNA 
strand, and exhibit increased sequence ^)ecificity and sohibility. The 
peptide nucleic Mids comprise ligands selected from a group consisting 
of naturally-occurring nucleobases and non-naturally-occurring 
nucleobases attached to a polyamide backbone, and contain C.sub, 1 
-C.sub.8 alkylaminc side chains. Methods of enhancing the solubility, 
binding affinity and sequence specificity of PNAs are provided 

SUMMARY: 

BSUM{31) 

The PNAs of the invention are **synthesized** by adaptation of standard 
peptide »*synthesis** procedures, either in solution or on a **solid** 
phase. 

DRAWING DESC: 
DRWD(4) 

FIG. 3 provides a general scheme for **solid** phase PNA **synthesis** 
illustrating the preparation of linear unprotected PNA amides. 

DETDESC: 

DETD(7) 

The. . . invention may also be attached to water-soluble polymer, 
water-insoluble polymers, oligonucleotides or carbohydrates. When 
warranted, a PNA oligomer may be **synthesized** onto a moiety (e.g.. a 
peptide chain, reporter, intercalator or other type of ligand-containing 
group) attached to a **solid** **support**. 

DETDESC: 

DETD(14) 

The principle of anchoring molecules during a reaction onto a * ♦solid** 
**matrix** is known as ** Solid** Phase **Synthesis** or Merrifield 
♦♦Synthesis** (see Merrifield, J. Am. Chem. Soc, 1963, 85, 2149 and 
Science, 1986, 232, 341). Established methods for the stepwise or 
fi^gment-wise **solid** phase assembly of amino acids into peptides 
normally employ a beaded ♦♦matrix** of cross-linked slyrene- 
divinylbenzene copolymer. The cross-linked copolymer is formed by the 
pearl polymerization of styrene monomer to wiiich is added a mixture of 
divinylbenzenes. Usually, 1-2% cross-linking is employed Such a 
**matrix** may be used in **solid** phase PNA **synthesis*^ of the 
present invention (FIG. 3). 

DETDESC: 

DETD(15) 

More than fifty methods for initial functionalization of the **solid** 
phase have been described in connection with traditional •♦solid** phase 
peptide **s>'nthesis** (see Barany and Merrifield in "The Peptides" Vol. 
2, Academic Press, New York, 1979, pp. 1-284, and Stewart and Young. 
"**SoIid** Phase Peptide **Synlhesis**", 2nd Ed., Pierce Chemical 



Company, Illinois, 1984). Reactions for the introduction of chloromethyl 
functionality (Menifield resin; via a chloromethyl methyl. . . Chcm. 
Soc, 1970, 650) are most widely used. Regardless of its nature, the 
purpose of introducing a functionality on the ♦•solid** phase is to form 
an anchoring linkage between the copolymer **solid** **support** and the 
C-tcnninus of the first amino acid to be coupled to the **solid** 
♦•support**. As will be recognized, anchoring linkages may also be formed 
between the ••solid*^ •♦support** and the amino acid N-terminus. The 
"concentration" of a fiinctional group present in the * 'solid** phase is 
generally expressed in millimoles per gram (mmol/g). Other reactive 
functionalities whidi have been initially introduced include 
4-methylben2hydrylamino and. . . 

DETDESC: 

DETIXIT) 

Certain functionalities (e.g., benzhydiy [amino, 4-methylbenzhydrylamino 
and 4-methoxybcnzhydrylamino), which may be incorporated for the purpose 
of cleavage of a ••synthesized** PNA chain from the **solid** **support** 
such that the C-tenninal of the PNA chain is released as an amide, 
require no introduction of a spacer ^oup.. . . 

DETDESC: 

DETD(I8) 

An alternative strategy concerning the introduction of spacer or handle 
groups is the so-called "preformed handle" strategy (see Tarn et al., 
** Synthesis**, 1979, 955-957), which offers complete control over 
coupling of the first amino acid and excludes the possibility of 
complications arising from the presence of undesired functional groups 
not related to the peptide or PNA **synlhesis**. In this strategy, spacer 
or handle groups, of the same type as described above, are reacted with 
the first amino acid desired to be bound to the ••solid** **support**, 
the amino acid being N-protected and optionally protected at the other 
side chains wdiich are not relevant with respect to. . . those cases in 
which a spacer or handle group is desirable, the first amino acid to be 
coupled to the **solid** ••support** can either be coupled to the flee 
reactive end of a spacer group which has been bound to the initially. . 
. J. Org Chem., 1985, 50, 5291), which provide more than one mode of 
release and thereby allow more flexibility in **synthetic** design. 

DETDESC: 

DETD(22) 

Following coupling of the first amino acid, the next stage of **solid** 
phase **synthesis** is the systematic elaboration of the desired PNA 
chain. This elaboration involves repeated deprotection/coupling cycles. A 
temporary protecting group, such. . . 

DETDESC: 

DETD(24) 

Following. . . the next step will normally be deprotection of the 
amino acid moieties of the PNA chain and cleavage of the **synthesized** 
PNA fixjm the **solid** **support**. These processes can take place 
substantially simultaneously, thereby providing the free PNA molecule in 
the desired fomi. Alternatively, in cases in w^iich condensation of two 
separately •*synthesized** PNA chains is to be carried out, it is 
possible, by choosing a suitable spacer group at the start of the 
* ♦synthesis**, to cleave the desired PNA chains from their respective * 
**solid** supports (both peptide chains still incorporating their side 
chain-protecting groups) and finally removing the side chain-protecting 
groups after, for example,. . . 

DETDESC: 

DETD(25) 

In the above-mentioned "BOC-benzyl" protection scheme, the final 
deprotection of side chains and release of the PNA molecule from the 
•♦solid** **support^^ is most often carried out by the use of strong 
acids such as anhydrous HF (Sakakibara et at, Bull. Chem.. . . 
method, which removes the precursors of harmful carbocations to form 
inert sulfonium salts, is frequently employed in peptide and PNA 
♦♦synthesis^^. Other methods for deprotection and/or final cleavage of 
the PNA-**solid** **support** bond may include base-catalyzed alcoholysts 
(Barton et al., J. Am. Chem. Soc, 1973, 95, 4501), ammonolysis, 
hydrazinolysis (Bhydrazinolysis (Bodanszky et. . . 

DETDESC: 

DETD(27) 

Based on the recognition that most operations are identical in the 
♦♦synthetic^* cycles of ♦*soUd*^ phase peptide **synthesis** (as is also 
the case for ♦*solid*^ phase PNA **synthesis**), a new **matrix**. PEPS, 
was recently introduced (Berg et al., J. Am. Chem. Soc, 1 989, 111, 8024 
and International Patent Application WO 90/02749) to facilitate the 
preparation of a large number of peptides. This **matrix** is comprised 
of a polyethylene (PE) film with pendant long-chain polystyrene (PS) 
grafts (molecular weight on the order of 1 0.sup.6 Daltons). The loading 
capacity of the film is as hi^ as that of a beaded **matrix**, but PEPS 
has the additional flexibility to suit * ♦multiple** * ♦syntheses** 
simultaneously. Thus, in a new configuration for ♦•solid** phase peptide 
♦♦synthesis**, the PEPS film is fashioned in the form of discrete, 
labeled sheets, each serving as an individual compartment During all the 
identical steps of the **synthetic** cycles, the sheets are kept together 
in a single reaction vessel to permit concurrent preparation of a 
multitude of peptides at a rate close to that of a single peptide 
**synthesis** by conventional methods. It is believed that the PEPS film 



**support**, con^irismg linko- or spatet groups adapted to the particular 
chemistry will be particularly valuable in the ••synthesis** of 
••multiple** PNA •♦molecules**. The ••synthesis** of PNAs are 
conceptually single because only four different reaction con^artmenls are 
normally required, one for each of the four "pseudo-nucleotide" units. 
The PEPS film **support^* has been successfully tested in a number of PNA 
•♦syntheses^^ carried out in a parallel and substantially simultaneous 
fashion. The yield and quality of the products obtained frtjm PEPS are 
con^arable to those obtained by using the traditional polystyrene bead 
**support**. Also, e3q>criments with other geometries of the PEPS polymer, 
for example, non-woven feh, knitted net, sticks and microwellplates, 
have not indicated any limitations of the **synthetic** eflftcacy. 

DETDESC: 

DETD(28) 

Two other methods for the simuftaneous ••synthesis** of large numbeis of 
peptides also apply to the preparation of **multiple^*, different PNA 
**molecules**. The first of these methods (Geysen et al., Proc. Natl. 
Acad. Sci. USA, 1 984, 8 1 , 3998) utilizes acrylic acid-grafted ^ 
polyethylene-rods and 96-nucrotiter wells to immobilize the growing 
peptide chains and to perform the compartmentalized **synthesis**. While 
effective, this method is only ^plicable on a micatigram scale. The 
second method (Houghlen, Proc NatL Acad Sci USA, 1985, 82, 5131) 
utilizes a ''tea bag" containing traditionally-used polymo- beads. Other 
methods for **muhiple** peptide or PNA **syntliesis** in the context of 
the present invention inchide the simultaneous uf - -*'two diffoent 
supports with different densities (Tregear irt . . Sci. Publ., Ann 
Arbor, 1972, pp. 175-178), combining reaction vessels via a manifold 
(Gorman, Anal. Biochem., 1984, 136, 397), muhicolumn **solid** phase 
**synthesis** (Krchnak et al., hit J. Peptide Protein Res., 1989, 33, 
209, and Holm and Meldal in "Proceeding of the 20th. . . 

DETDESC: 

DETD(29) 

Convesitional caross-linked styrene/divinylbenzene copolymer **matrix** 
and the PEPS ♦♦support** are preferred in the context of **soUd** phase 
PNA ••synthesis^^. Other exemplary **solid** supports include (1) 
particles based upon copolymers of dimethylacrylamide cross-linked vnth 
N,N'-bisacryloylethylenediamine, (2) **solid»* supports based on 
silica-containing particles such as porous glass beads and silica gel, 
(3) con^posites that contain two m^or ingredients:. . . and van 
Rietschoten in "Peptides 1974", Y. Wobnan, Ed., Wiley and Sons, New York, 
1975, pp. 1 13-1 16) and (4) contiguous **solid** supports other than PEPS, 
such as cotton sheets (Lebl and Eichler, Peptide Res., 1989, 2, 232) and 
hydroxypropylacrylate-coated polypropylene manbranes. . . 

DETDESC: 

DETD(30) 

Whether manually or automatically operated, ♦♦solid** phase PNA 
**synthesis**, in the coirtext of the present invention, is normally 
perfomied batchwise. However, most of the **syntheses** may be carried 
out equally well in the continuous-flow mode, where the ♦*support** is 
packed into cohmwis (Bayer et al.. Tetrahedron Lett, 1970, 4503; and 
Scott et al., J. Chromatogr. Sci., 1971, 9. 577). With respect to 
continuous-flow **solid** phase **synthesis**, the rigid 
poly(dimethylacrylamide>Kieselguhr ••support** (Alherton et al., J. 
ChentL Soc Chem. Commun., 1981, 1 151) ^peaisto be particularly useful. 
Another usefiil configuration is the one woiked out for the standard 
copoly(styrene-I%-divinylbenzene) ♦•support** (Krchnak ct al., 
Tetrahedron Lett. 1987, 4469). 

DETDESC: 

DETD(31) 

While the **solid** phase technique is preferred in the present 
invention, other methodologies or combinations thereof may also be used. 
Exemplary methodologies include (1) the classical solution phase methods 
for peptide **synthesis** (Bodanszky, "Principles of Peptide 
♦♦Synlhesis*^", Springer- Verlag, Berlin-New York, 1984), either by 
step-wise assembly or by segment/fragment condensation, (2) the "liquid 
phase" strategy, which ufilizes soluble. . . amino acid active esters 
(Fridkin et al., J. Am. Chem. Soc, 1965, 87, 4646), sometimes referred 
to as "inverse Merrifield **syiithesis**" or "polymeric reagent 
••synthesis**". In addition, it is envisaged that PNA molecules may be 
assembled enzymatically by enzymes such as proteases or derivatives 
thereof. . . Finally, completely artificial enzymes, very recently 
pioneered by Hahn et al. (Science, 1990, 248, 1 544), may be developed for 
PNA **syiithesis**. The design of generally applicable enzymes, ligases, 
and catalytic antibodies, citable of mediating specific coupling 
reactions, should be more readily achieved for PNA •*syiithesis** than for 
"normal" peptide ♦•synthesis^^ since PNA molecules will often be 
comprised of only four different amino acids (one for each of the four 
native. . . 

DETDESC: 

DETD(40) 

The present invention also pertains to the advantageous use of PNA 
molecules in ♦♦solid*^ phase biochemistry (see "**Solid** Phase 
Biochemistry-Analytical and **Synthetic*^ Aspects", W. H. Scouten, Ed.. 
John Wiley & Sons, New York, 1983), notably ♦♦solid** phase biosystems, 
especially bioassays or ♦♦solid** phase techniques for diagnostic 
dctection/quantilation or affinity purification of complementary nucleic 
acids (see "Affinity Chromatography- A Practical Approach", P. D. G.. . 
. utilize "normal" or slightly modified oligonucleotides either 
physically adsorbed or bound throu^ a substantially permanent covalent 



® 

anchoring linkage to beaded *»solid** supports such as oellulosc, glass 
beads, inchiding those with controlled porosity (Mizutani et aL, J. 
Chromatogr., 1986, 356, 202), "Scphadex",. . . 

DETDESC: 

DETD(43) 

As for conventional **solid** phase peptide **syrlhesis**, however, the 
latter supports are excellent materials for building up immobilized PNA 
molecules. It allows the side chain-protecting groups to be removed from 
the **synthesi2ed»* PNA chain without cleaving the anchoring linkage 
holding the chain to the **solid** ♦♦support**. They also can be loaded 
onto **solid** supports in large amounts, thus fiirthn- increasing the 
c:^)acity of the ♦♦solid** phase technique. Furthermore, certain types of 
studies concerning the use of PNA in ♦*solid** phase biochemistry can be 
conducted, facilitated, or greatly accelerated by use of the 
recently-reported "light-directed, spatially addressable, parallel 
chemical ♦♦synthesis* ♦" technology (Fodor et al.. Science, 1991, 251, 
767), a technique that combines ♦♦solid^^ phase chemistry and 
photolithography to produce thousands of highly diverse, but 
identifiable, pennanently immobilized compounds (such as peptides) in a. 



DETDESC: 
DETD(50) 

The . . . t-butoxycarbonyl; Z, benzyloxycarbonyl; NMR, nuclear 
magnetic resonance; s, singlet; d, doublet; dd, doublet of doublets; t; 
triplet; q, quartet; m, ♦♦multiplet**; b, broad; .delta., * ♦chemical** 
shift; ppm, parts per million (chemical shift). 

DETDESC: 

DETD(61) 

This procedure is different from the literature ♦♦synthesis**, but is 
easier, gives hi^er yields, and leaves no unreacted thymine in the 
product To a suspension of thymine (3,. . . mmol). The mixture was 
stirred vigorously ovemigjit under nitrogen. The mixure was filtered and 
evaporated to dryiwss, in vacuo. The **solid** residue was treated with 
water (300 mL) and 4N hydrochloric acid ( 1 2 mL), stirred for 1 5 minutes 
at O.degree. C.,. . . 

DETDESC: 

DETD(104) 

Except where otherwise stated, the following applies. The PNA oon^unds 
were **synthezised** by the stepwise **soUd** phase approach 
(Merrifield, J. Am. Chem. Soc., 1963, 85, 2149) employing conventional 
peptide chamistiy utilizing the TFA-labile tert-butyloxycarbonyl (BOC) 
group. . . resin (Matsueda et aL, Peptides, 1981, 2, 45). All 
reactions (except HF reactions) were carried out in manually operated 
standard **solid*^ phase reaction vessels fitted with a coarse ^ass frit 
(Merrifield et al., Biochenrustry, 1982, 2 1 , 5020). The quantitative 
ninhydrin reaction. . , n (assuming both complete deprotedion and 
coupling as well as neither chain termination nor loss of PNA chains 
doling the ♦♦synthetic** cycle) is calculated from the equation: 

DETDESC: 

DETD(108) 

♦♦Solid** Phase **Synthesis*^ of Acr.sup.l -[Taegj.sub. 1 5 -NH.sub.2 and 
Shorter Derivatives 

DETDESC: 
DETD(llO) 

The * ♦synthesis** was initiated on 100 mg of preswollen and neutralized 
BH A resin (determined by the quantitative ninhydrin reaction to contain 
0.57 mmol NH.sub.2 /g) employing single couplings ("♦♦Synthetic^^ 
Protocol 1") using 3.2 equivalents of BOC-Taeg-OPfp in about 33% 
DMF/CH.sub.2 Cl.sub.2. The individual coupling reactions were carried out 
by shaking for at least 12 h in a manually operated 6 mL standard 
♦♦solid* ♦ phase reaction vessel and unreacted amino groups were blocked 
by acetylation at selected stages of the ♦♦synthesis**. The progress of 
chain elongation was monitored at several stages by the quantitative 
ninhydrin reaction (see Table 1). Portions of. . . 

DETDESC: 

DETD(125) 

♦♦Solid** Phase ♦♦Synthesis^* of Acr.sup.l -[Taeg).sub.l5 -Lys-NH.sub.2 
and Shorter Derivatives 

DETDESC: 
DETD(127) 

The ♦♦synthesis** was initiated by a quantitative loading (standard DCC 
in situ coupling in neat CH.sub.2 Cl,sub.2) of BOC-L>'s(CIZ) onto 100 mg. 
. . of preswollen and neutralized BHA resin (0.57 nunol NH.sub.2 /g). 
Further extension of the protected PNA chain employed single couplings 
("♦♦Synthetic** Protocol 2") for cycles 1 to 5 and cycles 10 to 15 using 
3.2 equivalents ofBOC-Taeg-OPfp in about 33%. . . All coupling 
reactions were carried out by shaking for at least 1 2 h in a manually 
operated 6 mL standard **solid** phase reaction vessel. Unreacted amino 
groups were blocked by acetylation at the same stages of the 
♦ ♦synthesis* ♦ as was done in Example 17. Portions of protected 



BOC-lTaegl.sub.5 .Lys(aZ>BHA(J^'flOC-[Taeg].sub.l0 -Lys(ClZVBH A resins 
were removed after assembling 5. . ■ (sec section (e)), an additional 
"free acid" coupling of PNA residues 5 to 10 gave no significant 
inq)rovement of the ♦♦synlhetic^^ yield as compared to the throughout 
single-coupled residues in Eyampic 17. 

DETDESC: 

DETD(143) 

Improved ♦♦Solid** Phase **Synthesis** of H-[TaegJ.sub.lO -Ly»-NH.sub.2 

DETDESC: 
S 

t DETP(150) 

About. . . growing diains, taken out of totally .about 19 g wet 
resin prepared in section (b)) was placed in a 55 mL ♦♦solid** phase 
peptide ♦♦synthesis^^ (SPPS) reaction vessel. B0C-[Taeg].sub.8 
-Lys(ClZ)-MBHA resin was assembled by single couplings ("♦♦Synthetic** 
Protocol 4") utilizing 2.5 equivalents of BOC-Taeg-OPfp in about 30% 
DMF/CH.sub.2 CLsub.2. The progress of the ♦♦synthesis** was 
♦*monitored** at all stages by the quantitative ninhydrin reaction (see 
Table II). 

DETDESC: 

DETD(152) 

About . . . section utilizing 2.5 equivalents of BOC-Taeg-OPfy in 
about 30% DMF/CRsub.2 CLsub.2. The reaction volume was 3 mL (vigorous 
shaking). The **synthesis** was ♦♦monitored^* by the quantitative 
ninhydrin reaction (see Table II). 

DETDESC: 

DETD(264) 

**Solid*^ Phase **Synthesis** of H-(Tafigl.sub.5 -[Gaegl-[Taeg].sub.4 
-Lys-NH.sub.2 

DETDESC: 
DETD(269) 

**Solid** Phase **Synthesis** of H-Taeg-Aacg-[Taegl.sub.8 -Lys-NH.sub.2 
DETDESC: 
DETD(27l) 

About. . . mL of 50% DMF/CH.sub.2 CLsub.2 and a single coupling 
with 0. 1 5M BOC-Taeg-OPQ) in neat CH.sub.2 CLsub.2 ("Synthetic Protocol 
5"). The **synlhesis** was **monitored** by the quantitative ninhydrin 
reaction, which siiowed about 50% incorporation of A(Z)aeg and about 96% 
incorporation of Taeg. 

DETDESC: 

DETD(277) 

♦♦Solid** Phase ♦♦Synlhesis^^ of H-(Taeg].sub.2 -Aaeg-[Taegl.sub.5 
-Lys-NH.sub.2 

DETDESC: 
DETD(279) 

About. . . monomer (free acid) together with an equivalent amotmt of 
DCC in 2 mLneat Casub.2 CLsub.2 ("Synthetic Protocol 6"). The 
♦♦synthesis^* was **monitored^^ by the quantitative ninhydrin reaction 
which showed a total of about 82% incorporation of A(Z)aeg after coupling 
three times (the. . . 

DETDESC: 

DETD(303) 

♦♦Solid** Phase **Synthesis*^ of H-[Taeg].sub.2 -Aaeg-Taeg-Caeg-Aaeg-Taeg- 
Cacg-Taeg-Caeg-Lys-NH2 

DETDESC: 
DETD(305) 

About ... the five last residues. Each coupling reaction was 
allowed to proceed for a total of 20-24 h with shaking. The ♦♦synthesis^^ 
was **monitored*^ by the ninhydrin reaction, wiiich showed nearly 
quantitative incorporation of all residues except of the first A(Z)aeg 
residue, which had, . . 

DETDESC: 

DETD(309) 

♦♦Solid** Phase ♦♦Synthesis*' of H-ITaeg].sub.5 -Lys(CIZ>MBHA Resin 
DETDESC: 
DETD(322) 

♦•Solid** Phase •*Synthesis*^ of H-Tyr-[Taegl.sub.lO -Lys-NH.sub.2 
DETDESC: 



DETD(328) 



SUMMARY: 



♦♦Solid** Phase **Synthcsis*» of Dansyl-[Tacgl.sub.IO -Lys-NH.sub.2 
DETDESC: 
DETD(334) 

••Solid** Phase **Synthesi3** of H-(Taegl.sub.3 -Caeg-lTaegl.sub.4 
-NH.sub.2 

DETDESC: 
DETD(336) 

About . . . with 0. 13M BOC-Taeg-OPfp in 2.5 mL of CH.sub.2 Cl.sub.2. 
Each coupling reaction was allowed to proceed with shaking ovemi^ The 
♦♦synthesis** was **monitored** by the ninhydrin reaction, which showed 
close to quantitative incorporation of all the residues. 

DETDESC: 

DETD(340) 

♦♦Solid^^ Phase ♦♦Synthesis^^ of H-[TaegJ.sub.2 -Caeg-lTaegJ.sub.2 
-Caeg-[Taeg].sub.4 -Lys-NH.sub.2 

DETDESC: 
DETD(425) 

The * ♦solid** **support** (BOC-BHA-PEG-resin) is washed with 708 .muJ 
of Wash A. Deblock (177 .mu.L) is passed through the column 3 times over. 

. Cap solution over 5 minutes. The resin is then washed 2 1 24 .mu.L of 
Wash A. The cycle is repeated until ♦♦synthesis^* of the desired PNA 
sequence is completed. 

=> dhis 
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BSUM(7) 

A. . . performed outside the cell in systems referred to as 
cell-free translation systems. In either s>^tem, the basic process of 
protein **synthesis** is identical. The extra-cellular or cell-free 
translation system cofi^jriscs an extract prepared fitmi the intracelhilar 
contents of cells. These preparations contain those molecules which 
**support** protein translation and depending on the method of 
preparation, post-translational events such as glycosylalion and 
cleavages as well. Typical cells. . . 

r SUMMARY: 

BSUM(13) 

The use of radioactive **labcled^* amino acids also does not allow for a 
simple and rapid means to ♦♦monitor** the production of nascent proteins 
inside a cell-free extract without prior s^>aration of nascent from 
preexisting proteins. However, a separatiotL . . 

DETDESC: 

DETD(13) 

Misaminoacylated tRNAs are indroduced into the ceUular-or cell-free 
protein *»synthesis** syst«n. In the cell-free protein **synthesis^^ 
system, the reaction mixture contains all the cellular components 
necessary to ♦•support^^ protein ♦♦synthesis^^ including ribosomes, tRNA, 
rRNA, spermidine and physiological ions such as magnesium and potassium 
at appropriate concentrations and an appropriate pH.. . . 

DETDESC: 

DETD(22) 

Markers. . . transferred from a charged IRNA into a growing peptide 
chain. To be usefiil, mailccrs nnist also possess certain physical and 
physio-^^chemical^* properties. Therefore, there are ♦♦mutt^le^* 
criteria w4uch can be used to identify a useful mark^. First, a marker 
must be suitable for incorporation into a, . , 

DETDESC: 

)R 

DETD(44) 

Anothra- embodiment of tlw invention is directed to a method for 
••monitoring* ♦ the ••synthesis** of nascent proteins in a cellular or a 
cell-free protein syndesis system without separating the con^xwients of 
the system These. . . 

DETDESC: 

DETD(53) 

As stated above, a principal advarrtage of using reporters is the ability 
to **monitor** the ♦•synShesis^^ of proteins in cellular or a cell-free 
translation systems directly without fiirther purification or isolation 
steps. Reporter markers may also. . . 

2. 5,468,481, Nov. 21, 1995, MHC class Il-peptide conjugates useful in 
ameliorating autoimmunity; Somesh D. Sharma, et al., 424/185. 1, 184. 1, 
193.1. 278.1; 514/2, 8; 530/395, 402. 403, 868 [IMAGE AVAILABLE] 
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ABSTRACT: 

The invention is directed to methods for the non-radioactive labeling, 
detection, quantitation and isolation of nascent proteins translated in a 
cellular or cell-free translation system. tRNA molecules arc 
misaminoacylated with non-radioactive markers which may be non-native 
amino acids, amino acid arwlogs or derivatives, or substances recognized 
by the protein synthesizing machinery. Markers may comprise cleavable 
moieties, detectable labels, reporter properties wherein markers 
incorporated into protein can be distinguished from unincorporated 
markers, or coupling agents which facilitate the detection and isolation 
of nascent protein from other components of the trarwlation system. The 
invention also comprises proteins prepared using misaminoacylated tRNAs 
which can be utilized in phamuiceutical compositions for the treatment of 
diseases and disorders in humans and other mammals, and kits which may be 
used for the detection of diseases and disorders. 



ABSTRACT: 

The present invention is directed to complexes consisting essentially of 
an isolated MHC component and an autoanligenic peptide associated with 
the antigen binding site of the MHC component These complexes are useful 
in treating autoimmune disease. 

DETDESC: 

DETD(40) 

The Dupont apparatus and technique for ra^iid ♦♦muhiple^^ peptide 
♦♦synthesis^* (RAMPS) is used to **syrahesize** the members of a set of 
overlapping (10 residue overlap), 20-residue peptides from the alpha 
subunit of Torpedo califomicus AChR.. . . this peptide is known and 
is shown in FIG. 6. One or more radioactive amino acids is incorporated 
into each **synthetic** peptide. The pentafluorphenyl active esters of 
side chain-protected, FMOC amino acids are used to ♦♦synthesized^ the 
peptides, applying standard stepwise ♦♦solid^^ phase peptide 
♦♦synthetic^* methods, followed by standard side chain deprotection and 
simultaneous release of the peptide amide from the **solid^* ♦♦support^*. 

DETDESC: 

DETD(48) 

The identified peptides are then prepared by conventional * 'solid** 
phase * 'synthesis** and the subset which contain epitopes for the 
disease-inducing helper T cell clones is determined by incubation of the 
candidate. . . 

DETDESC: 

DETD(71) 

A . . . individuals T cells are examined in vitro, to determine the 
autopeptide(s) recognized by autoreactive T cells; this is accomplished 



utilizing *»labeled*» complexes of the invwition, described supra, whidi 
are of the formula X.sup. 1 MHC.sup.2 peptide, wherein X is a ** label** 
moiety. After it is determined which complexes target the T cells, the 
individual is treated with con^lexes of the invention. . . is a moiety 
capable of killing the T cell), respectively. Therapy (as dctcmiined by 
the autoreactive T cells remaining) is •*monitored** with T cell binding 
studies using the **labeled** complexes of the invention, desaibed 
supra. 

DETDESC: 
DETD(150) 

The ... in a proliferation assay. Uptake of 3-(4,5-dimcthyl-thiazol- 
2-T)-2,5 diphenyltetrazolium bromide (MTT) was used as an indication of 
cell proliferation. Ahhou^ DNA **syiithesis**, usually * ♦monitored** by 
.sup.3 H-thymidine uptake, and the activity of mitochondria, measured by 
MTT uptake, are different cellular fimctions, it has been, . . 

DETDESC: 

DETD(225) 

Toipedo AChRe subunit peptide 100-1 16 (YAIVHMTKLLLDYPGKI) was 
**s>iithesized** by •*solid**-phase 9-fluorenylmethoxycarbonyl (FMOC) 
procedures, using standard procedures. The peptides were purified by 
reverse-phase HPLC, and characterized by HPLC and mass spectrosoopy. 

3. 5,366,862, Nov. 22, 1994, Method for generating and screening useful 
peptides; Duane L. Venton, et al., 435/7.1, 23, 68.1; 436/501, 518; 
530/338, 343 [IMAGE AVAILABLE] 
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ABSTRACT: 

The invention allows the generation and screening of a large population 
of peptides for the presence of peptides w4iirfi bind a particular 
macromolecule or macromolecular complex with hi^ affinity, and further 
allows the favored net synthesis of analyzable quantities of such 
peptides, by using as the "trap" a macromolecule or macromolecular 
complex for w^iidi binding of the peptide is desired The starting mixture 
is preferably spiked with a peptide having some affinity for the target 
macromolecule so that mutation of the spike or "lead" peptide is favored. 
The development of in^ved binding peptides throu^ scran^ling may be 
dynamically monitored by initially binding the target with an 
insolubilized ligand, and then looking for an inwease in the 
concentration of the target in the soluble phase as a result of the 
displacement of the reference ligand by scrambled peptides. 

SUMMARY: 

BSUM(IO) 

"Semisyirthetic" . . . have been prepared by (1) limited proteolysis 
of naturally occurring polypeptides to yield a workable set of fragments, 
(2) chemical •♦synthesis** of an additional oligopeptide, and (3) 
reconstruction of ♦♦synthetic** and native partners. The technique is 
typically used to prepare analogues of naturally occurring polypeptides. 
Chaiken, CRC Critical Reviews in Biochemistry, 255 (Sept 1981). Ruggeri, 
et al., P.N.A.S. (U.S.A.), 83: 5708-12 (Aug. 1986) prepared a series of 
♦♦synthetic** peptides in lengths up to 16 residues that were modeled on 
various platelet-binding peptides. The technique used was one of 
♦*solid** state **synthesis*^ by chemical means, but using individual 
compartmentalized peptide resins to impart the desired variety. See 
Hougjiten, et al., P.N. A.S. (U.S.A.),. . . of mixed oligonucleotides. 
See Goff, et al., DNA, 6: 381-88 (1987). None of these approaches involve 
a balanced equilibrium between **random** * 'synthesis** and ♦♦random** 
degradation within a large population of peptides. Instead, a known 
peptide is cleaved at a known site, a known amino. . . of a particular 
peptide having a desired binding activity but a then-unknown amino acid 
sequence will result in net selective **synthesis** of that product 
without net * •synthesis** of large amounts of every possible product 

SUMMARY: 

BSUM(1 1) 

The . . . peptide synthesis has previously been directed toward the 
synthesis of single, known peptide species. Several patents relate to 
such enzymatic ♦♦synthesis** of non-*^random^^ peptides and, to this end, 
disclose and claim use of protective groups to prevent formation of other 
peptides. Isowa, U.S.. . . 

SUMMARY: 

BSUM(16) 

Pieczenik, . . . of fractionated DNA into an expression vector and 
subsequent expression thereof Pieczenik does not, however, recognize the 
advantages of combining **random** degradation with **random^* 
**synthesis^^ within a **chemical** system wherein they are in a balanced 
equilibrium, and disturbing that equilibrium only to favor synthesis of a 
peptic species. , . 

SUMMARY: 

BSUM(20) 

A . . . purposes. The method further provides for the generation of 
analyzable (picomole to millimole) quantities of such peptides without 
concomitant net ♦♦synthesis** of such quantities of extraneous ♦•random** 
peptides, A full showing of pharmacologic utility of a single peptide 
i.solated from a large, random population of peptides involves. . . of 
the specific binding peptide. (4) determination of the structure (amino 



acid sequoice) of the specific binding peptide, (S) large-scale 
**synthests** of the specific binding peptide. (6) dononstration of 
biological activity of peptide, and (7) pre-clinical and clinical 
testing. Satisfactory methods. . . proteases to randomly generate 
large numbers of peptides of a particular size and of varied, 
undetermined sequences through balanced peptide **synthesi3^^ and 
degradation, (2) a molecular trap to drive the ♦♦synlhetic^^ reaction 
toward completion with respect to only the binding peptide, as well as to 
streen for the particular peptide(s) of intwest, and (3) a 
semi^Krmeable barrier, covalcnt or •♦matrix** inunobilizalion, or similar 
means of physically separating the scrambling system from the molecular 
trap. An object of the invention is to provide a means for inexpensive 
and rapid ♦♦synthesis** of very large **random** populations of peptides. 
Another object of the inveailion is to provide a method for screening sudi 
a population for the. . . 

DETDESC: 

DETD(25) 

In . . . temperature (25. degree. C.) the digestion requires about two 
hours. The digested material is fractionated by gel^>eCTneation 
chromatography on a polyacrylamide **matrix** (e.g., Bio-Rad, Bio-GelM), 
Fractions corrtaining peptides of about 7-12 a.a. are collected, 
lyophilized and reconstituted at a concentration of about . . 
Eidjusted by either adding more protein, which will inoease the average 
peptide length (i.e. higher concentration of a.a. and increased 
**syirthesis**), or diluting the peptide mixture to deoease the peptide 
chain length (i.e. inweased hydrolysis of existing peptides). The actual 
peptide. . . 

DETDESC: 

DETD(84) 

In . . . forms of chromMography: gel filtration, reversed phase, 
isoelectric focusing, ion exchange, nonnal phase, partition, etc. The 
effluent from the chromatography ♦♦matrix** is analyzed for both 2 14 nM 
UV (all peptides) and .sup.3 H (those having undergone ♦♦synthesis**) 
detection. Any increase in chemical heterogeneity, as measured by .sup.3 
H incorporation into new peptides derived from the unlabelled starting. 



DETDESC: 
DETD(92) 

If . . . radiolabeled before it is placed in the binding conqjartment, 
and the level of radioactivity in the san^>le aliquot measured If 
•*labeling** the target before it is placed in the binding con^jartmcnt 
would alter its binding characteristics, it may be **labeled** after it 
is withdrawn in the sample aliquot, e.g., with a **labeled** antibody. In 
any event, any method of measuring the amount of target in the aliquot 
taken fi^ the soluble fractioa . . con^Mutment, whidi docs not 
substantially interfere with the purpose of the invention is suitable for 
use as part of this **monitoring** method 

DETDESC: 

DETD(161) 

For. . . concentration >10.sup.-l 3 molar) is therefore 10.sup.-l 3 
moles. However, if the concentration of each peptide is maintained at 
10.sup.-13 molar (by **random** peptide **synthesis**), the maximum 
amount of a sin^e peptide which can be trapped is both a function of the 
Kdofthe. . . 

DETDESC: 

DETD(202) 

**Monitoring*^ the **Synthesis** and Binding of Functional Peptides to 
the Receptor Macromolecule 

DETDESC: 
DETD(209) 

Given. . . limit of detection for free iodinated fragment D. Thus, 
an increase in fiw iodiruited fragment D would serve as a **monitor** for 
the **synthesis** of peptides with hi^er affinity for the GPRP binding 
site on fragment D. 

4. 5,284,935, Feb. 8, 1994, MHC-mediated toxic conjugates usefiil in 
ameliorating autoimmunity; Brian R. Clark, et al., 424/185. 1, 193. 1, 810; 
530/395, 403, 806, 807, 868 [IMAGE AVAILABLE] 

US PAT NO: 5,284,935 [IMAGE AVAILABLE] L5: 4 of 7 

ABSTRACT: 

The invention is directed to methods and materials useful in treating 
autoimmune diseases. The therapeutic agents are of the formula 
X-MHC-peplide or MHc— peptide— X wherein X represents a functional 
moiety selected from a toxin and a labeling group; MHC is an effective 
portion of the MHC glycoprotein, said glycoprotein dissociated from the 
cell surface on which it normally resides; and "peptide" represents an 
antigenic peptide sequence associated with an autoantigen;— represents a 
covalcnt bond or a tinker bound to X and MHC or to X and peptide by 
covalent bonds; and-represents a covalcnt bond a noncovalcnt 
association, or a linker covatently bound to or associated with the MHC 
and peptide. These complexes can be used to target helper T-cells which 
are specifically immunoreactive with autoantigens. 

SUMMARY: 



BSUM(28) 

Vet another aspect of the invention is a method to ♦*monitor** an 
autoimmune disease in a vertebrate subject which method comprises 
administering to a vertebrate in need of such treatment the complex or a 
pharmaceutical composition in which the complex is the active ingredient, 
wherein X is a **label»*. 

DETDESC: 

DETD{39) 

The Dupont apparatus and technique for raoid ♦♦multiple** peptide 
♦♦synthesis** (RAMPS) is used to **synthesize** the menJier^ of a set of 
overlapping ( 1 0 residue overlap), 20-residue peptides from the alpha 
subunit of Torpedo califomicus AChR.. . . this pqitide is known and 
is shown in FIG. 6. One or more radioactive amino acids is incorporated 
into each **synthetic** peptide. The pentafluorphenyl active esters of 
side chain-protected, FMOC amino acids are used to **synthesize** the 
peptides, applying standard stepwise **solid** phase peptide 
♦♦synthetic** methods, followed by standard side chain deprotection and 
simultaneous release of the peptide amide from the **solid** • ♦support* ♦. 

DETDESC: 

DETD(47) 

The identified peptides are then prepared by conventional * 'solid** 
phase **synthesis** and the subset which contain epitopes for the 
disease-inducing helper T-cell clones i determined by incubation of the 
candidate peptides. . . 

DETDESC: 

DETD(75) 

A. . . individuals T cells are examined in vitro, to determine the 
autopeptide(s) recognized by autoreactive T cells; this is accomplished 
utilizing **labeled** con^lexes of the invaition, described supra., which 
are of the formula X-MH~peptide, wherein X is a **label** moiety. After 
it is determined wWch complexes target the T-cells. the individual is 
treated with complexes of the invention which. . . (wherein X is a 
moiety capable of killing the T-cell), respectively. Therapy (as 
determined by the autoreactive T-cells remaining) is **monitored** with 
T-cell binding studies using the ♦♦labeled* ♦ complexes of the invention, 
described supra. 

DETDESC: 

DETD(121) 

An iodinated ♦♦synthetic^^ peptide representing amino acids 1-13 of 
bovine myelin-basic protein (BNBP) is ♦♦synthesized** using standard 
••solid** phase **synthesis** for FMOC protected amino acids. The 
resulting peptide has the sequence Ac-Ala-Ser-Ala-Gln-Lys-Arg-Pro-Ser-Gln- 
Arg-Ser-Lys-(M3 l)Tyr-NH.sub.2. MHCII is purified from spleen cells of 
PL/J. . . (supra) incorporated herein by reference. The purified MHCII 
in detergem or as a lipid bilayer (suora) is incubated with the 
**synthesized** peptide until the radiolabel uptake into the high 
molecular weight fraction is optimized The excess radiolabeled peptide 
is then removed. . . 

DETDESC: 

DETD(138) 

The. . . in a proliferation assay. Uptake of 3 -(4, 5-dimethyl-thiazol- 
2-7')-2,5 diphenyltetrazolium bromide (MTT) was used as an indication of 
cell proliferation. Although DNA ♦ ♦synthesis* ♦, usually ♦♦monitored^^ by 
.sup.3 H-thymidine uptake, and the activity of mitochondria, measured by 
MTT uptake, are different cellular functions, it has been. . . 

5. 5,260,422, Nov. 9, 1993, MHO conjugates useful in ameliorating 
autoimmunity; Brian R. Clark, et al., 424/185.1, 193.1. 810; 530/402, 
403, 868 [IMAGE AVAILABLE] 

US PAT NO: 5,260,422 [IMAGE AVAILABLE] L5: 5 of 7 

ABSTRACT: 

The present invention is directed to complexes consisting essentially of 
an isolated MHC componem and an autoantigenic peptide associated with 
the antigen binding site of the MHC component. These complexes are useful 
in treating autoimmune disease. 

DETDESC: 

DETDC38) 

The Dupont apparatus and technique for rapid **multiple*^ peptide 
♦♦synthesis** (RAMPS) is used to ♦♦synthesized^ the members of a set of 
overlapping ( 1 0 residue overlap), 20-residue peptides from the alpha 
subunit of Torpedo califomicus AChR.. . . this peptide is known and 
is shown in FIG. 6. One or more radioactive amino acids is incorporated 
into each **synlhetic** peptide. The pentafluorphenyl active esters of 
side chain-protected, FMOC amino acids are used to **synlhesize** the 
peptides, applying standard stepwise ♦ ♦solid ♦* phase peptide 
•♦syntlietic** methods, followed by standard side chain deprotection and 
simultaneous release of the peptide amide from the •♦solid** **support**, 

DETDESC: 

DETD(46) 



The identified peptides are then prepared by conventional •♦solid** 
phase ••synthesis^^ and the subset which contain epitopes for the 
disease-inducing helper T cell clones is determined by incubation of the 
candidate. . . 

DETDESC: 

DETD(69) 

A . . . individuals T cells are examined in vitro, to determine the 
autopeptide(s) recognized by autoreactive T cells; this is accon^lished 
utilizing •♦labeled** complexes of the invention, described supra, wWch 
are of the formula Xsub.-.sup. 1 MHC.sub.-.sup.2 peptide, wherein X is 
a ♦♦label* ♦ moiety. After it is determined which complexes target the T 
cells, the individual is treated with complexes of the invention. . . 
is a moiety capable of killing the T cell), respectively. Therapy (as 
detamined by the autoreactive T cells remaining) is **monitored** with T 
cell binding studies using the * 'labeled** complexes of the invention, 
described supra. 

DETDESC: 

DETD(127) 

The ... in a proliferation assay. Uptake of 3-(4,5-dimethyl-thiazol- 
2-7^2,5 diphmyltetrazolium bromide (MTT) was used as an indication of 
cell proliferation. Although DNA **synthesis**, usually **monitored^* by 
.sup.3 H-4hymidine uptake, and the activity of mitochondria, measured by 
MTT uptake, are different cellular functions, it has been. . . 
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I. 5,723,591, Mar. 3, 1998, Seff-quenching fluorescence probe; Kenneth 
J. Livak, et al., 536/22. 1, 23. 1, 24.3, 25.3, 25.32 [IMAGE AVAILABLE] 

US PAT NO: 5,723,591 [IMAGE AVAILABLE] L7: 1 of 20 

ABSTRACT: 

An oligonucleotide probe is provided which includes a fluorescent 
reporter molecule and a quencher molecule enable of quenching the 
fluorescence of the reporter molecule. The oligonucleotide probe is 
constructed such that the probe exists in at least one single-stranded 
conformation when unhybridized where the quencher molecule is near enough 
to the reporter molecule to quench the fluorescence of the reporter 
molecule. The oligonucleotide probe also exists in al least one 
conformation when hybridized to a target polynucleotide where the 
quencher molecule is not positioned close enough to the reporter molecule 
to quench the fluorescence of the reporter molecule. By adopting these 
hybridized and unhybridized conformations, the reporter molecule and 
quencher molecule on the probe exhibit different fluorescence signal 
intensities when the probe is hybridized and unhybridized. As a result, 
it is possible to determine whether the probe is hybridized or 
unhybridized based on a change in the fluorescence intensity of the 
reporter molecule, the quencher molecule, or a combination thereof In 
addition, because the probe can be designed such that the quencher 
molecule quenches the reporter molecule w^en the probe is not hybridized, 
the probe can be designed such that the reporter molecule exhibits 
limited fluoresoenM until the probe is either hybridized or digested 

SUMMARY: 

BSUM(27) 

A wide variety of linkers are known in the art wiiich may be used to 
attach the oligonucleotide probe to the ♦♦solid** ♦•support**. The linker 
most preferably includes a fimctionalized polyethylene glycol because it 
does not significantly interfere with the h>^ridization of probe to the 
target oligonucleotide, is commercially available, soluble in both 
organic and aqueous media, easy to functionalize, and completely stable 
under oligonucleotide •♦synthesis* ♦ and post-^*synlhesis** conditions. 

DETDESC: 

DETD(IO) 

Examples of preferred types of ♦♦.so lid* * supports for immobilization of 
the oligonucleotide probe include controlled pore glass, glass plates, 
polystjTcne, avidin coated polystyrene beads, cellulose, nylon, 
acryiamide gel and activated dextran, CPG, glass plates and Wgh 
cross-linked polystyrene. These •♦solid** supports are preferred for 
hybridization and diagnostic studies because of their chemical stability, 
ease of functionalization and well defined surface area. •*Solid** 
supports such as controited pore glass (CPG, 500 .ANG, 1000 .ANG.) and 



non-swelling hi^ cross-linked polystyrene (1000 .ANG.) are particularly 
prcfeired in view of their compatibility with oligonucleotide 
••synthesis**. 

DETDESC: 

DETD(12) 

The length and chemical stability of linker between **solid** 
••support** and the first 3' unit of oligonucleotides play an important 
role in efficient **synthesis** and hybridization of **support** bound 
- oligonucleotides. The linker arm should be suSicienlly long so that a 
hi^ yield (>97%) can be achieved during automated **synthcsis**. The 
required length of the linker will depend on the particular **soHd** 

* •support** used. For example, a six atom linker is generally sufficient 
to adiieve a >97% yield during automated **synthesis** of 
oligonucleotides when higji cross-linked polystyrene is used as the 

* •solid* • **support**. Tht linker arm is preferably at least 20 atoms 
long in order to attain a high yield (>97%) during automated 
**sytithesis** when CPG is used as the ♦•solid** * 'support**. 



Appl. Biochem. 1987, 9, 258) in pi«taice of HOBT/HBTU/DIPEA in DMF 
afforded amine 4 in 60% yield The amine 4 was then converted to 
succinate 5 by treating amine 4 with succinic anhydride/Etsub.3 N/DMAP 
in CH.$ub.2 Cl.sub.2 in 90% yield The succinate S was thai attached to 
polystyrene and CPG **support** as ilhistrated in Tables 3 ami 4 
respectively without fiirther purification. 

DETDESC: 

DETD(46) 

Double labeled Tainan probe was **synthesized** using both TAMRA labeled 
supports 7 and 9, FastHioramidites (User Bulletin Niunber 85, Pokin Etma- 
Coiporation 1 994) and FAM phosphoramidite (User Bulletin Number 78, 
Petkin Elmer Corporation 1994) in 40 nanomol scale. The **suppait** bound 
oligonucleotides were dqirotected by treating with MoOH:t-BuNRsub.2 
:H.sub.2 O (1 : 1:2) at 65.degree. C. for 3 hours (Woo, et aL, U.S. Pat 
No. 5,23 1,191). li^piid was removed and the **suppoit** containing probes 
were washed with H.sub.2 OiMcOH (3: 1) and MeOR Hie ••support** was then 
dried under vacuum and used in a hybridization assay. 



DETDESC: 



DETDESC: 



DETD(13) 

Hybridization of a probe immobilized to a **solid*^ **support** 
generally requires that the probe be separated fiom the **solid** 
•♦support** by at least 30 atoms, more preferably at least 50 atoms. In 
order to achieve this separation, the linker generally includes a spacer 
positioned between the linker and the 3' nucleoside. For oligonucleotide 
♦•synthesis**, the linker arm is usually attached to the 3'-OH of the 3' 
nucleoside by an ester linkage which can be cleaved with basic reagents 
to free the oligonucleotide from the **solid*^ ••support**. 

< User Break > 



DETD(14) 

A wide variety of linkers are known in the art ^Wlich may be used to 
attach the oligonucleotide probe to the •*solid** **support**. The linker 
may be formed of any compound which does not significantly interfere with 
the hybridization of the target sequeiu^ to the probe attached to the 
**solid** **support**. TTie linker may be formed of a homopolymeric 
oligonucleotide ^^ch can be readily added on to the linker by automated 
**synthesis**. Alternatively, polymers sudi as functionalized 
polyethylene glycol can be used as the linker. Such polymers are 
preferred over homopolymeric oligonucleotides because they do not 
significantly interfere with the hybridization of probe to the target 
oligonucleotide. Polyethylene glycol is particularly prefeired because it 
is commercially available, soluble in both organic and aqueous media, 
easy to functionalize, and completely stable under oligonucleotide 
••synthesis** and post-^^synthesis^^ conditions. 

DETDESC: 

DETD(20) 

Use of an oligonucleotide probe according to the present invention for 
••monitoring** nucleic acid an^Iification provides several axlvantages 
over the use of prior art reporter-quencher pair probes. For exan^le, 
prior art probes required that the reporter and quencher molecules be 
positioned on the probe such that the quencher molecule remained within a 
minimum quenching distance of the reporter molecule. However, by 
realizing that the probe need only be designed such that the probe be 
able to adopt a conformation where the quencher molecule is within a 
minimum quenching distance of the reporter **molecule**, a far wider 
••array** of probes are enabled. For example, dually ••labelled*^ probes 
having the reporter and quencher molecules at the 5' and 3' ends can be 
designed. Sudi probes are far easier to **synthesize** than probes \(4iere 
the reporter molecule or the quencher molecule is attached to an internal 
nucleotide. Positioning of the reporter and quencher molecules on 
terminal nucleotides also enhances the hybridization efficiency of the 
probes. 

DETDESC: 

DETD(33) 

Rhodamine and fluorescein dyes are also conveniently attached to the 5' 
hydroxyl of an oligonucleotide at the conclusion of ♦♦solid^^ phase 
•♦synthesis** by way of dyes derivatized with a phosphoramidite moiety, 
e.g., Woo ctal., U.S. Pat. No. 5,231,191; and Hobbs, Jr., U.S. Pat No. 
4,997,928. 

DETDESC: 

DETD(42) 

2. **Synthesis** of Oligonucleotide Probes Attached to a ♦•Solid^^ 
♦•Support*^ 

DETDESC; 
DETD(44) 

Table 2 illustrates a reaction scheme for the ♦ •synthesis* ♦ of a spacer, 
compound 5, which is used to derivatizc CPG and polystyrene supports. As 
shown in Table 2, N-Fmoc-.cpsilon.-aminocaproic acid was reacted with 
DL-homoserine in presence of HOBT/HBTU/DIPEA (Knorr, et al., Tetrahedron 
Lett. 1989, 30. 1927) in DMF to give compound 2 in 65% yield. Compound 2 
was reacted with dimethoxylrityl chloride in presence of DMAP in pyridine 
to give compound 3 in 72% yield after chromatography. Treatment of 
compound 3 with a large excess of PEG-diamine (Buckmann, et al., Biotech. 



DETD(54) 

♦♦Synthesis** of FAM and TAMRA Doubled Labeled Probes: Doubled dye 
labeled probes were **synthesizod** by using TAMRA labelled supports 7 
and 9, DNA FastPho^horamidite and FAM anudite in 40 nmol scale. After 
conviction of **synthcsis**, supports containing probes were transfmed 
to 4 mL glass vials and treated with a mixture of MeOH.i-BuNH.sub.2 
:H.sub.2 O (1 : 1 :2) at 65.deg?»e. C. for 3 hours. Liquid was removed by a 
syringe and the **support** was washed with H.sub.2 O:Me0H (3:1) and 
MeOH. The **support** was dried under vacuum and used in the 
hybridization assay. 

2. 5,700,906, Dec 23, 1997, Immunogenic pqitide antigen oone^Knuling 
to Plasmodium vivax circunt:q>Qrozoite protein; David E. Amot et al., 
530/324, 300, 326, 350 [IMAGE AVAILABLE) 

US PAT NO: 3,700,906 [IMAGE AVAILABLE] L7:2of20 

ABSTRACT: 

A synthetic pqitide comprising an amino add sequence including the 
sequmce A^Arg- Ala-X-(Hy-GIn-Pro-AlAFGly ^^e^Bin X is selected frufu the 
group consisting of A^ and Ala, said peptide being capable of eliciting 
fonnation of antibodies recognizing the circumsporozoite protein of 
Plasmodium vivax ^wrozoites. 

SUMMARY: 

BSUM(20) 

CS proteins have been identified, analyzed and characterized for some 
Plasmodium species including P. falciparum. Synthetic peptides (produced 
by ♦♦dranical** **synthesis** or biological methods) consisting of 
•♦mult^jles** or analogs of the repeating amino acid sequoices have been 
shown to be immunogenic and are usefiil in the development of a malaria 
vaccine, 

DETDESC: 

DETD(11) 

To confirm the deduced amino acid sequence and immunochonical reactivity 
of the above-described sequence, a dodecapeptide of the same amino acid 
sequence and a dimCT thereof were ♦♦synthesized^* using an automated 
♦♦solid** phase peptide **synthesis** system. 

DETDESC: 

DETD(77) 

The peptide was * •synthesized** using the stepwise **solid**-phase 
method of R, B. Merrifield, J. Am. Chent Soc. 85:2149 (1963) on a 
muhidetadiable benzhydrylamine resin (p-acyloxy benzhydrylamine 
copolystyrene I % divinyl benzene resin) as described by Tarn, J. P. et 
al.. Tetrahedron Lett, 2851 (1981). Boc-Ala-p-acyloxybenzhydryhunine 
resin (0.4 mmol per gram substitution of resin) was placed into the 
reaction vessel of a Beckman 990M •*synthe^zer** and a double coupling 
protocol via dicyclohexylcarbodiimide was used to give a coupling 
efficiency more than 99.85% completion per step. The benzyl-based side 
chain protecting groups and tert-butoxycarbonyl (Boc) for the N-alpha 
terminus were used. The sequence Asp-Gly is prone to a cyclizalion 
reaction to fomi aspartimide during the **synlhesis** and acid 
deprotection of the protected peptide-rcsia To prevent base catalyzed 
aspartimide formation during the **synthesis** and the strong-acid 
catalyzed deprotection step, a new protection group, Asp (OcHej^ 
aspartyl-Bcta cyclohexyl ester) was used as described by Tain, J. P. et 
al.. Tetrahedron Lett 4033, (1979), incorporated herein by reference. 
The unpurified peptide, when examined by high pressure liquid 
chromatography gave a single symmetrical peak accounting for more than 
83% of all peptide content The crude peptide was purified by preparative 
low-pressure liquid chromatography (100-120 psj) on a reversed-phase C-18 
column (2.5.times.30 cm) using aqueous CF.sub.3 CO.sub.2 H (0.05%) and 
acetonitrile gradient. The purified material gave a single symmetrical 
peak on analytical high pressure liquid chromatography and an amino acid 
analysis gave the correct theoretical values of amino acids. The overall 
yield based on the first alanine attached to the resin was 72%. 

DETDESC: 

DETD(U6) 



To cxinfinn that the foregoing amino acid sequence contains the 
immunoreactive site, a dodecapeptide (with the same order of amino acids 
as shown above) and a dimer of the dodecapepftide have been 
♦♦synthesized**, using * ♦solid* ♦ phase resin **syiithesis^* (Marglin, H. 
and Merrifield, R. B., Ann. Rev. Biochem. 39:S4 1-866 (1970). Sequence 
analysis performed by automated Edman degradation confirmed that the 
peptide had been correctly **synthesized**. The fmal proof that this is 
the conect epitope has been obtained. Rabbits were immunized with the 
dodecapeptide coupled to a cania- (bovine gamma globulin in oon^lete 
Freunds adjuvant). Two weeks after the injection, the rabbits were bled 
and their serrmi assayed for the presence of antibodies against the 
dodecapeptide and against extracts of sporozoites. The results showed 
that the animals produced high titers (greater than 1: 1000) of antibodies 
to the native CS protein presoit in the parasite extnu:ts. 

DETDESC: 

DETEK175) 

TABLE V 



Results of two-site immunoradiometric assay performed 
with monoclonal antibody 2G3 and **synthetic** peptides 
Concentration of 1 2-Mer or 24-Mer 

Amount of radiolabeled 
incubated with the •♦solid* •-phase 

2G3 (cpm) bound in 
antibody 2G3 wells incubated with 
(ug/ml) 12-MER 24-MER 



500. 


157 


5517 


50. 


103 


2056 


5. 


40 


402 


.5 


0 


93 


.05 
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DETDESC: 
DETD(190) 

4 mg of the carrier protein in 0.25 ml of 0.05M PO.sub.4 bufifer, pH 7.2, 
is reacted dropwise with 0.7 mg MBS dissolved in dimethyl-formamide, and 
stirred for 30 min. at room ten4)erature. Hie product, that is, 
MB-canier, is separated from the unreacted dtemicals by passage in a 
Sq)hadex G-25 column equilUnated in 0.05M PO.sub.4 Iniffer, pH 6.0. The 
MB-cairier is thai reacted with 5 mg of the 24-MER containing cysteine, 
dissolved in PBS (pH 7.4). The mixture is stirred for 3 hours at room 
temperature. Coupling efficiency is **monitored** with radioactive 
peptide; that is, a trace amount of .sup. 125 I-^^labcled^* 24-MER is 
mixed with cold peptide during the **synlhesis**. Dialysis of the 
conjugate pomits evaluation of the proportion of incorporated ♦♦label^*. 
The number of 24-MER groups per 100.000 M.W. carrier was estimated to be 
about 10-14. 

DETDESC: 

DETD(1 96) 

4 mg ofthe carriw protein in 0.25 ml of 0.05M PO.sub.4 buffer, pH 
7.2., is reacted dropwise with 0.7 mg MBS dissolved in 
dimethyl-formamide, and stirred for 30 min. at room temperature. The 
product, that is, MB-cairier, is sq)arated from the unreacted diemicals 
by passage in a Sephadex G-25 colimui equilibrated in 0.05M PO.sub.4 
buffer, pH 6.0. The MB-canier is thai reacted with 5 mg of each peptide 
containing cysteine, dissolved in PBS (pH 7.4). Tht mixture is stirred 
for 3 hours at room teny)crature. Coupling efficiency is •♦moiiitored*^ 
with radioactive peptide; that is, a trace amount of .sup. 125 
I-* ♦labelled** is mixed with cold peptide during the ♦♦synthesis**. 
Dialysis of the conjugate permits evaluation of the proportion of 
incorporated **label**. The number of •♦synthetic** peptides per 100.000 
H. W. Carrier is estimated to be about 10-14. 

3. 5,691,142, Nov. 25, 1997, Detection of target nucleic acid molecules 
using synthesis-deficient themiostable DNA polymerase; James E. Dahlbei^ 
et al., 435/6, 91.2, 183; 436/94; 536/24.3, 24.33; 935/78 [IMAGE 
AVAILABLE] 
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ABSTRACT: 

A means for cleaving a nucleic acid cleavage structure in a site-specific 
manner is disclosed. A cleaving enzyme having 5' nuclease activity 
without interfering nucleic acid synthetic ability is employed as the 
basis of a novel method of detection of specific nucleic acid sequences. 
In this novel detection method, the signal indicative of the presence of 
the target nucleic acid sequence is amplified throu^ cleavage of 
detection molecule(s) which comprise hairpin structures. 

SUMMARY: 

BSUM(12) 

The immobilization of target nucleic acids to solid surfaces such as 
nylon or nitrocellulose is a common practice in molecular biology. 
Immobilization formals eliminate the reassociation problem that can occur 
between complementary strands of target molecules, but not the problems 
associated with secondary structure effects. However, these mixed phase 
tbnnats (i.e., Southern hybridization or dot blot hybridization) require 
time consuming fixation procedures. The hybridization reaction itself is 
kinctically much slower than a solution phase hybridization reactioa 
Together, the fixation and hybridization procedures require a minimum of 
several houre to several days to perform. Additionally, the standard 
immobilization procedures are often inefficient and resuh in the 



attat^imentof many of the target **molecules** to **multq)le** portions 
on the solid surface, rendering them incapable of subsequent 
hybridization to probe molecules. Overall, these combined effects result 
in just a few percent of the initial target molecules being bound by 
probes in a hybridization reaction. 



DETD(78) 

The following is an example of the dual capture assay to detect an 
antigen(s): A sample to be analyzed for a given antigen(s) is provided 
This san:q)te may comprise a mixture of (x]is; for example, cells infected 
with viruses display viralty-enooded antigens on their surface, ff the 
antigen(s) to be detected are present in sotution, they are first 
attached to a **solid** ♦♦support** sudi as the wall of a microtiter dish 
or to a bead using conventional methodologies. Hie san:^)le is then mixed 
with 1 ) the ♦ ♦synthetic^* domain of a thcnnostable DNA polymoase 
conjugated to an antibody which recognizes either a first antigen or a 
first epitope on an antigen, and 2) the 5' nuclease domain of a ~ t 

thermostable DNA polymerase conjugated to a second aiitibody which 
reco^iizes either a second, distinct antigen or a second epitope on the 
same antigen as recognized by the antibody conjugated to the 
♦♦synthetic** domairL Following an appropriate period to allow the 
interaction of the antibodies with their cognate antigens (ooiulitioiis 
will vary depending upon the antibodies used; appropriate conditions are 
well known in the art), the sample is then washed to remove unbound 
anlibody-eaizyme domain complexes. dATP, dTTP and a small amount of poly 
d(A-T) is then added to the washed sample and the sample is incubated at 
elevated temperatures (generally in the range of 60.degree.-80.degree. C. 
and more preferably, 70.degree.-75.degree. C.) to permit the thermostable 
♦♦synthetic** and 5' nuclease domains to functioa If the san^le contains 
the antiget^s) recognized by both separately oonju^ted domains of the 
polymerase, then an ejqronential increase in poly d( A-T) production 
occurs. If only the antibody conjugated to the ♦♦synthetic** domain of 
the polymoase is present in the sample such that no S' nuclease domain 
is present in the washed san^le, then only an arithmetic increase in poly 
d(A-T) is possible. Tht reaction conditions may be controlled in sudh a 
way so that an arithmetic increase in poly d(A-T) is below the threshold 
of detection. This may be accomplished by controlling the length of time 
the reaction is allowed to proceed or by adding so little poly d( A-T) to 
act as template that in the absence of nuclease activity to generate new 
poly d(A-T) primers very little poly d(A-T) is **syi]thesized^*. 

DETDESC: " ■ ^v- v^/'^^^ >^^-^ 

DETD(82) 

1) use of a radioactive **hibel^^ on either the dATP or dTTP supplied 
for the ♦♦synthesis** of the poly d(A-T), followed by size separation 
of the reaction products and autoradiogr^hy; 2) use of a fluorescein 
probe on the dATP and a biotinylated probe on the dTTP supplied for the 
**synlhesis** of the poly d^A-T), followed by passage of the reaction 
products over an avidin bead, such as magnetic beads conjugated to 
avidin; the presence of the florescent probe on the avidin-oontaining 
bead indicates that poly d( A-T) has been formed as the ftuorescent 
probe will stick to the avidin bead only if the fiuorescoiated dATP is 
incorporated into a covalent linkage with the biotinylated dTTP; and 3) 
changes fluorescence polarization indicating an inoease in size. Other 
means of detecting the presence of poly d(A-T) include the use of 
intercalating fluorescence indicators to **monitor** the increase in 
duplex DNA formation. 

DETDESC: 

DETD(108) 

To determine \^ether other 5* nucleases in other DNAPs would be suitable 
for the present invention, an **array** of enzymes, several of which were 
reported in the literature to be free of parent 5' nuclease activity, 
were examined. The ability of thew other enzymes to cleave nucleic acids 
in a structure-^iecific manner was tested using the hairpin substrate 
shown in FIG. 6 under conditions reported to be optimal for **synthesis*^ 
by each enzyme. 

4. 5,688,486, Nov. 18, 1997, Use of fiillerenes in diagnostic and/or 
therapeutic agents; Alan D. Watson, et al., 424/1.65, 9.36, 9.42 [IMAGE 
AVAILABLE] 
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Coir^wunds including ti^ molecular meshes, preferably curved in one or 
two directions, such as fuUerenes and met-cars. can be used as carriers 
for diagnostic or therapeutic agents, especially diagnostic contrast 
agents. 

SUMMARY: 

BSUM(50) 

Further opportunities for modification of molecular weights and loading 
capacities for diagnostic and therapeutic entities may be achieved by the 
use of bifunctional linkers, c.g. dihaloalkanes, to produce dimers, 
trimers or hi^er oligomers and in the limit polymers of the fullerencs. 
The oligomers can be derivatised as discussed above to provide chelating 
groups capable of complexing diagnostic metal ions or to introduce 
solubilising or other surface bound groups. Similarly a plurality of 
fiillerenes, optionally derivatised, may be conjugated to a backbone, e.g. 
polymer, molecule (for example a polylysine or a starburst dendrimer) and 
if desired such a **multiply** flillerene loaded **molecule** can then be 
conjugated to a targctting molecule, e.g. a biomolecule as discussed 
above. Examples of backbone stmctures are discussed in WO-A-90/12050. 




DETDESC: 
DETD(44) 

Gd@C.sub.60 is **syiithesized** as desoibed previously (see Example 3). 
The Gd@C.sub.60 cluster is made watCT soluble using the method described 
by Chiang et al., J Am Chem Soc 1 14: 10154-10157 (1992). In a 50 mL round 
bottom flask is placed 0. 1 76 g (0.2 mmol) of Gd@C.sub.60, nitronium 
tetrafluoroborate (8.0 mL, 4.0 mmol, 0.5M in sulfolane), benzoic acid 
(0.488 g, 4 mmol), and dichloromethanc (20 mL). Tbs reaction mixture is 
stirred under a nitrogen atmosphere for 2 days, aAer v^ch the 
dichloromethane is removed by evaporation to afford a thick slurry. The 
slurry is slowly added to 50 mL of ice water, yielding an oil that 
solidifies on stiuing. The **solid** is filtered and washed with hexane. 
After drying in air, 50 mg of the **solid** is weighed into a 25 mL 
flask; 10 mL of water and 1 50 mg of sodium hydroxide are added The 
resulting mixture is heated for 8 hr with stirring. The resulting clear 
solution is concentrated to a volume of 5 mL and added to methanol, 
Miereupon a precipitate of polyhydroxylated Gd@C.sub.60 is obtained. The 
FAB mass spectrum shows pe^ at m/z 878 (Gd@C.sub.60), 894, 911, 927, 
943, 961, and higher. 

DETDESC: 

DETD(72) 

Fluorinated ftillerenes arc prepared by treating brominated fiillerenes 
with appropriate reagents. Thus C.sub.60 6r.sub.24, prepared as described 
by Tebbe et al.. Science, 256:822 (1992) is reacted with a suspension of 
potassium fluoride in sulfolane as described in J Chem Soc 6264 (1965) to 
afford a mixture of compounds having formulae C.sub.60 6r.sub.24-x 
F.sub.x (where x=l, 2, 3, . . . ) as indicated by the mass spectrum of 
the resulting product mixture (m/e clusters being observed at 2638 
(C.sub.60 Br.sub.24 parent), 2577 (C.sub.60 Br.sub.23 F). 2516 (C.sub.60 
Br.sub.22 F.sub.2), etc.). Use of potassium fluoride **labelled** with 
the fluorine- 1 8 isotope pemiitsthe ••synthesis** of fluorine- ISlabelled 
brominated C.sub.60 molecules Usable for PET imaging xise of commercially 
available potassium fluoride (consisting exclusively of fluorine isotope 
19) affords materials that can be used for NMR miaging by **momtoring** 
the resonance of the .sup. 19 F nucleus. 

5. 5,674,977, Oct 7, 1997, Branched synthetic peptide conjugate; Jean 

Gariepy, 530/324, 327, 328, 329, 330, 332, 345; 930/290 [IMAGE AVAILABLE] 
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ABSTRACT: 

The invention is a branched synthetic peptide conjugate wiiich can be 
designed to bind to a target cell surface receptor, to penetrate into 
target cells, and to deliver a diagnostic probe or cytotoxic 
functionality to a desired site of action. The invention provides a 
relatively small molecule of flexible desi^ having a branched structure 
for systematically incorporating a desired number of cytotoxic functions, 
peptide-based localization signals or diagnostic probes. The invention 
addresses problems associated with protein-based therapeutic or 
diagnostic agents. 

SUMMARY: 

BSUM(3) 

The understanding of mechanisms leading to the endocytosis, vesicular 
transport and compartmentalization of proteins inside cells has recently 
been broadened by the discovery of domains in proteins coding for their 
transport, retention or retrieval into cellular compaitmenls. Cellular 
events such as retrograde transport and transcytosis have been 
characterized by the study of bacterial and plant toxins in conjunction 
with the use of agents such as brefeldin A and centlenin. Based on this 
emerging spectrum of molecular and cellular information, an opportunity 
now exists for designing de novo peptide-based agents that can target 
selected compartments inside cells. Few systematic approaches presently 
exist that will allow the design of molecules able to act as 
intracellular targeting agents. The screening of **chemical** 
♦♦libraries** using functional or receptor binding assays still 
represents a common, but random, approach for identifying useful low 
molecular weight compounds. However, molecular camlidates able to perform 
only one cellular task will most likely prove inadequate in carrying out 
a series of specific cellular functions. Another viable but relatively 
long term strategy combines the use of mutagenesis and high resolution 
structural studies directed at fmding useful protein variants based on 
existing protein designs. For example, the bacterial toxin pseudomonas 
aeruginosa exotoxin A is a protein composed of three defmed functional 
domains coding for cellular uptake, membrane translocation and 
cytotoxicity. Its study has led to the engineering of hybrid proteins 
that retain the toxin's cellular functions but have altered 
receptor-binding properties (Chaudhary ct al,, 1987; Lorberfooum-Galski et 
al., 1987; Chaudhary et al., 1988; Siegall et al. 1988; Brinkmann et al., 
1992; Kreitman et al., 1993). Unfortunately, the dimensions and 
structural complexity of such constructs establish important constraints 
exemplified by their possible immunogenicity, their reduced ability to 
penetrate ♦*solid** tumours and tissues with altered vasculature, and the 
lack of flexibility in redesigning simpler constructs. An alternate, but 
yet untested strategy would be to adopt the minimalist view that domains 
of proteins or simple polypeptides have already been identified which can 
code for alt necessary transport tasks needed to build prototype 
intracellular vehicles. A starting requirement is to identify a series of 
transport tasks and to assemble the required signals onto a flexible 
scaffold thai allows the proper presentation of multiple functional 
domains. Recent advances in **solid**-phase peptide **synthesis**, 
particularly in the areas of branched peptide technology (Tam, 1988, 
1989), and orthogonal ♦*symhesis** strategies (Field and Noble, 1990), 
have dramatically broadened the flexibility and case of creating novel 
multidomain-containing peptides. 



DRAWING DESC: 
DRWD(IO) 

FIG. 6A shows the effects of ATP **synthesis** inhibitors on octopcptide 
4Rh uptake by CHO cells. Cells were incubated at 37.degree. C. in the 
presence (.diamond-* ♦solid**.) or absence (.quadrature.) of NaN.sub.3 (5 
mM) and 2-deoxyglucose (10 mM). 

DETDESC: 

DETD(4) 

The branched peptides of the invention are readily **synthesized** using 
existing or modified procedures of classical ••solid** phase peptide 
**synthesis**. In addition to being rapid and simple, ♦♦solid** phase 
peptide **synlhesis** permits the removal of unreacted reagents and 
by-products al each step of the **synlhesis**. Also, each **synthetic** 
step may be repeated until satisfactory yields are obtained. 

DETDESC: 

DETD(28) 

Octopeptide 5 is a branched peptide containing the DNAintercalator 
acridine (Act) that is able to cross the cytoplasmic membrane of cells 
and accumulate in the cell nucleus. Octopeptide 5 is composed of eight 
N-tcrminal branches and one C-terminal arm. The branches are identical 
and con^sed of a linear arrangement of three domains; the DN A 
intercalator agent aaidine (Acr, D.sup.3), a I2-amino acid sequence of 
the SV40 large T antigen that is responsible for the nuclear 
translocation of this protein (NLS; nuclear localization signal; D.sup.2) 
and a 5-residue linear lysine repeat (CTS, cytoplasm translocation 
signal; D.sup. 1 ). These branches are linked to a branched polymer (BP) 
via a junctional segment (J.sup. 1) con^sed of two glycine residues. BP 
is oeated after three successive couplings of L-lysine during 
**solid* ♦-phase peptide ♦♦synthesis**. The efficiency of the peptide to 
cross the cytoplasmic membrane is dependent on the level of cationic 
charges presem on the peptide. The presence of 8 branches carrying the 
CTS repeat dramatically augments the rate of entry of the branched 
peptide into cells v/hm con^iared to an individual branch (Le., peptide 
1). The C-terminal aim (J.sup.4) is composed of three residues used in 
the analytical evaluation of the construct; tyrosine can be radiolabeled 
and its absorbance measured at 280 nm, glycine and .beta. -alanine are 
amino acid standards to monitor the concentration and amino acid 
composition of the constnict 

DETDESC: 

DETD(29) 

Octopeptide 5 was prepared by **solid** phase peptide ♦♦synthesis^* on 
an automated Applied Biosystems model 43 OA Peptide **Synthesizer** using 
t-Boc protected amino acids and PAM (phenylacetamidomethyl) resin 
supports. A similar octopeptide can be generated using Fmoc amino acids 
and acid sensitive resin supports. Unless indicated, all coupling steps 
were carried out for 1 to 2 hours at room temperature using symmetric 
anhydride derivatives of protected amino acids dissolved in 
dimethyUbrmamide. Each coupling step was then repeated in 10% (yfv) 
hexafluoroisopropanol in dichloromethane. In the case of arginine and 
glutamine derivatives, HOBt esters were prepared in dimethylforaiamide and 
the coupling step carried out in the same solvent All **synlhesis^* 
protocols employed were those established by the manufacturer (Applied 
Biosystems, Foster City, Calif). Each coupling step was monitored by the 
({uantitative determination of free amino groups present on the resin 
(quantitative ninhydrin test). Typically, the efficiency of each coupling 
step was greater than 99%. The first residue coupled to the PAM resin was 
.beta,-alanine (.beta,-aminopropionic acid) and the substitution on the 
resin **support** was O.I mmole/gram of resin. The initial low 
substitution value on the resin insures that crowding on the resin with 
peptide chains will not occur as a result of three brandling steps (i.e., 
maximal substitution of 2.sup.3 .times.0.1 nmiole=0.8 mmole/gram of 
resin). The .beta, -alanine serves as an internal standard. The second and 
third residues were glycine and tyrosine respectively and constitute with 
.beta.-alanine, an analytical spacer arm that permits one to assess the 
quality of the ♦♦synthesis** (post-**synlhesis** amino acid analysis) and 
the concentration of the polymer (tyrosine side chain absorbs strongly at 
280 nm and can be readily radiolabeled with iodine isotopes) in solution 
The fourth residue was N.aIpha.(Boc),N.epsilon(Boc>lysine, an amino 
acid having its amino groups at the C.alpha. and Cepsilon. positions 
protected with acid labile Boc protecting groups. AAa deprotecting 
these sites with TFA, branching is iiutiated by coupling two equivalents 
of N.alpha.(Boc),N.epsilon.(Boc)-lysine to the two available amino 
positions. Afler another round of acid deprotection, the branching step 
was repeated with this time four amino sites available for coupling. 
N.alpha.(Boc),N,epsilon.(Boc)-l)Bine was coupled again. The Boc groups on 
the completed BP domain were deprotected with TFA to ei^xjse 8 free amino 
groups thus allowing the construction of 8 N-teiminal aims (n=8). Two 
glycine(Boc) residues were successively coupled again to act as a spacer 
(J.sup. 1) before introducing five consecutive N.alpha.(Boc),N.cpsiloa(2- 
Ci-Z>Hysine groups. These 5 lysine residues (SEQ ID NO:2) constitute a 
domain (D.sup. 1) called the cytoplasm translocation signal or CTS. The 
presence of 8 of these CTS domains in octopeptide 5 results in a final 
molecule with a high level of cationic charges and a potential for this 
octopeptide to be rapidly internalized by cells. The following 12-amino 
acid sequence (domain D.sup.2) was then introduced; Thr-Pro-Pro-Lys-Lys- 
Lys-Arg-Lys-Val-Glu- Asp-Pro (SEQ ID NO: I ). This sequence represents a 
nuclear localization signal or NLS (residues 124 to 135) for the protein 
known as the SV40 large T antigen. The NLS antigen was added to each 
branch in a stepwise fashion with each amino acid in this sequence being 
coupled one at the time to the growing peptide chain starting with 
proline-135 (the •♦synthesis** is proceeding from the C-terminus to the 
N-terminus). As the name suggests, the presence of the NLS domain 
(D.sup.2) allows octopeptide 5 to be selectively transported to the 



nucleus of cells. Althou^ 8 NLS domains arc presenl in this ocuipeptide 
construct, a single NLS domain should be sufiicient to target this 
molecule to the nucleus of cells. Junctional segments J.5up.2 and J.sup.3 
arc absent in octopeptide 5. The fmal domain introduced in octopeptide 5 
is the acridiiw moiety (D.sup.3). The Boc group of threonine- 1 24 was 
removed in TFAto expose its N.alpha. amino group. Hie peptiden^in was 
resuspmded in 9-phenoxyacndine dissolved in hot dried/reoystallized 
phenol and the resulting sliury was mixed with a stirring bar at 
SO.degree. C. for 16 hours. This coupling step typically exceeded 98% 
coupling efficiency as determined by ninhydrin analysis of residual free 
amino groups on Ihe resin. Finally, octopeptide 5 was detached frt>m the 
♦•support** by ejqMsing the peptide-resin to 
anisole:dimethylsulfide:anhydrous hydrogen fluoride (1 : 1 : 10) for 90 
minutes at -5. degree. C. The resin was extracted with several ether 
washes to remove anisole, dimethylsulfide and cleaved protecting groups. 
The branched pqrtidc was then recovered by extracting the resin with 50% 
(v/v) acetic acid and lyophilized. 

DETDESC: 

DETDpO) 

The skilled peison will appreciate that the number of N-tenninal amino 
groups can be increased readily to 16 or more, with the upper limit 
depending on the ability to resolve problems of low coupling rates 
associated with the crowding of the resin **support** and the 
accessibility of free amino groups. The rapidity of the **synthesis** 
strategy and its potential for automation represent major advantages in 
developing the technology. Whh an expected molecular weight of 1 7,878 
dahons, octopeptide 5 was desalted on a Sephadex G-25 column 
equilibrated ir^distilled water to remove low molecular weight impurities 
resulting from the cleavage step. The recovered octopeptide 5 has 8 
(.+-. 1) acridine gi'oups and the correct amino acid conqwsition. 

DETDESC: 

DETD(38) 

Attempts were originaliy made to use acridine-containing peptides in 
flow cytometry experiments. However, the available laser excitation lines 
did not produce strong emission signals for this chromophore during 
preliminary analyses. Since octopeptide 4Rh contains a single rhodamine 
probe as well as both CTS and NLS domains, it represented an analog more 
suited to the analysis of cellular events by flow cytometry. As discussed 
above, it was observed that octopeptide 5Rh only associated with the 
cytoplasmic membrane at 4.degree. C. (FIGS. 3A, 3B). Similarly, eiqxjsing 
CHO cells at 4.degrec. C. to all octopeptides resulted in the 
accumulation of fluorescence signal at the perimeter of the cytoplasmic 
membrane (results not shown). Using flow cytometry, it was esUblished 
that in less than one hour, all CHO cells were **labelled** with 
octopeptide 4Rh (FIG. 4A; 37.dcgree. C). A gradual increase in the mean 
fluorescence signal of the cell population was observed as a function of 
time. **Monitoring** the mean fluorescence intensity of CHO cells exposed 
to 4Rh at both 4.degree. C. and 37.degree. C. confirmed that 
peptide-membrane association and peptide import were two distinct steps 
(FIG. 4B). The fact that both events reached a plateau at later 
incubation periods could be rationalized by one of two possible import 
mechanisms: receptor-mediated endocytosis or by the broader but less 
specific mechanism of adsorptive endocytosis. The existence of a distinct 
class of receptors for octopeptide 4Rh can only be confirmed if one can 
demonstrate the saturability and reversibility of the interaction between 
4Rh and such receptors. **Monitoring** the mean fluorescence signal of 
4Rh upon addition of increasing concentrations of the octopeptide to CHO 
cells at both 4.degree. C. and 37.degree. C. suggested that both binding 
and uptake events are potentially saturable (FIG. 5). However, the 
addition of excess octopeptide 4 (non-fluorescent analog), to block or 
displace 4Rh bound to CHO cells at 4.degree. C. did not inhibit its 
association with these celts (results not shown). These results suggest 
the cMstence of low affinity/hi^ occupancy sites for 4Rh on CHO cells 
reminiscent of a nonspecific uptake process. It is well known that 
poly-Lrlysine associates with the negatively charged surface of mammalian 
celts and is internalized by a process termed nonspecific adsorptive 
endocytosis (Ryser and Shen, 1978; Shen and Ryser, 1979; Leonetti et al., 
1990). Interestingly, memlwrs of the integrin family of cell adhesion 
molecules, particularly .alpha..sub.3 .beta..sub.l, .alpha,.sub.3 
.beta.. sub. I and .alpha.. sub.6 .beta.. sub. 1 could serve as a transitory 
class of cell surface receptors for CTS domains (Vogel ct al., 1993). 
Past studies have shown that inhibitors of ATP **synthesis**, such as 
2-deoxyglucose (10 mM) and sodium azide (S mM) could inhibit the uptake 
process of poly-lysine polymers (Leonetti et al., 1990). A weak, but 
reproducible, inhibition of octopeptides endocytosis into CHO cells in 
the presence of these reagents was observed (FIG. 6 A). No nuclear 
localization was observed over that time period (FIG, 63). 

DETDESC: 

DETD(79) 

Field, G. B., and Noble, R. L. (1990). **Solid**-phase peptide 
•♦synthesis** utilizing 9-fluoromethoxycarbonyl amino acids. Int J. 
Peptide Protein Res. 35, 161-2 14. 

DETDESC: 

DETD{103) 

Tarn, J. P. (1988). Synthetic peptide vaccine design: ♦♦synthesis** and 
properties of a high-density **multiple** antigenic peptide system, 
Proc. Natl. Acad. Sci. U.S.A. 85, 5409-5413. 

6. 5,635,602, Jun. 3, 1997, Design and synthesis of bispeciftc 
DNA-antibody conjugates; Charles R. Cantor, et al., 530^391. 1, 387.3, 
391.5, 391.9; 536/23.1 [IMAGE AVAILABLE] 
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The invention relates to bis-protein-DNA conjugates. A protein having an 
antigen specific binding activity is covalently linked to eadti end of a 
derivatized DNA molecule. The bis-protein-DNA conjugates can be used for 
immunoassays and measuring distances betweoi proteins at up to 3.4 .ANG. 
resolution. The invention also relates to methods of synthesizing these 
bis-protein-DNA conjugates. Synthesis of the conjugates oitails 
derivatizing the 5' or 3' end of a DNA oligonucleotide and covalently 
linking that DNA to a protein. The DNA can be indirectly conjugated to an 
anlibody or Fab' fragment, using a avidin/streptavidin-biotin linkage. 
The conjugates of the invention can be used in immunoassays and PGR 
assays. 

DETDESC: 

DETD(4) 

A speaal advantage of using DNA as a molecular scaffold for 
constructing ♦♦airays*^ of other ♦♦molecules^* is that one is not limited 
to DNA with 2 ends. For exan^}le, 3 and 4 aided junctions have been made 
and they can form the basis for an endless array of more complex 
structures. Therefore, tri- and tetra-specific antibodies can be prepared 
using other higgler order DNA structures such as Holliday junctions in 
conjunction with the methods provided below for prqiaring bi-specific 
antibodies. In addition, numerous proteins are known with vay ^Mcific 
DNA binding sites. Sudi proteins can augment and enhance the methods for 
starting with DNA and producing a specific assembly of other molecules. 

DETDESC: 

DETD(11) 

In the initial attempts to **synthesize** DNA-antibody aoss-links, a 
variety of direct chemical cross-linking agents proved unsuccessful. 
These studies wa% plagued by inefficient cross-linking (eq>ecially in 
the case of antibody Fab' fragments) difficulty in separating free DNA 
from products and other reactants by gel fiHration, and loss of 
antibody-antigen binding activity. Use of streptavidin overcame these 
problons. That is, streptavidin as an intermediate cross-linking molecule 
between biolinylated antibody and biotinylated DNA provided several 
advantages: gentle and efficient conjugation; the possibility of 
♦♦monitoring^^ the conjugation with dye.**labeled** reagents; and 
efficient purification throu^ use of affinity chromatography with 
2-iminobiotin followed by standard gel fittralion. However, additional 
geometric uncertainty and molecular weight introduced by streptavidin 
complex could prove to be troublesome. The muhi-valence of streptavidin 
may also be troublesome for some applications compared to the bivalrace 
of many chemical cross-linkers since these conjugates are big entities. 
Helpful, though, is the fact that a variety of proteins can be gently 
biotinylated, sacrificing little biological activity. 

DETDESC: 

DETD(86) 

Activated thiol derivatives were prepared csseidiaUy according to the 
method of Brennan et al. (1985). F(ab').sub,2 fragments, obtained by 
pepsin cleavage (Parham, 1983) of 1 to 5 mg of polyclonal 
affinity-purified goat anti-mouse IgG (1 mg), monoclonal mouse IgGl 
anti-human MHC class I (GA2) (3 mg) or anti-human CD4 (anti-Leu3a) (4 mg) 
were incubated ovonight at room ten^>erature in buffer containing 0. iM 
sodium phosphate pH 6,8, 2 mM 2-mercaptoethylamine-HCl (Pierce Chemical 
Co.) and 1 raM EDTA with or without 10 mM sodium arsenite (for fiw thiol 
group protection) at a protein concentration of 3 mg/mL The next day, 
excess ♦♦solid^* 5'dithobis(2-nitrobenzoic acid) (Ellman's reagent) was 
added to the solutions to a concentration of 1 0 mM. After incubation for 
3 h at 25. degree. C, the reaction solutions were desalted and exchanged 
into buffer containing 0. 1 M sodium pho^hate pH 6.8 and 1 mM EDTA using 
6,000 molecular weight exclusion polyacrylamide columns. Five mg of mouse 
IgG2a F(ab').sub.2 anti-human TCR idiotype (T40/25) on HPB-ALL cells, was 
reduced to Fab' at 37.degree. C. by treatment for 90 min with 1 ml of 50 
mM 2-mcrcaptoethylamine.HCI, 5 mM EDTA, pH 6.0 (according to the 
manufacturer's instructions. Pierce Chemical Co.). The san^le was then 
desalted, reacted with Elhnan's reagent (added as a **solid** to 10 mM) 
for 3 hr. at 25.degree. C, and then desalted again into 0.1 M sodium 
phosphate pH 6.8 and 1 mM EDTA as above. In addition, some derivatives 
were **syrrthesi2ed** using FTTC- and TRITC-conjugated F(ab').sub.2 as the 
starting material. The dye molecules were usually attached via 
.epsilon.-ainino groups of free lysine residues, and thus would not 
interfere with these disulfide exchange reactions. 

DETDESC: 

DETD(89) 

Purified, complementary 5'-end-thiolated oligonucleotides (SEQ ID NOS: 1 
and 2) were separately mixed with equimolar amounts of 
thionitrobenzoate-derivatized arrtibody fiagments and allowed to react 
separately for 16 h at room temperature. If crude derivatized 
oligonucleotide (purity varied from 70 to 90%) was used, the reaction was 
carried out in two-fold molar DNA excess. The concentration of Fab' in 
the reaction solution was approximately 1 to 2 mg/ml. Released 
thionitrobenzoate, as a consequence of disulfide exchange, could be 
• ♦monitored* ♦ by absorbance at 412 nm (,epsilon..sub,412 
=1.36.times.l0.sup.4 cm.sup,-l.M.sup.-l) and observed as a yellow color 
in the reaction solution. The reaction mixtures were then exchanged into 
20 mM TrisCI and 1 mM EDTA and purified by anion exchange HPLC (7.5 
cm.times.7.5 mm DE/VE-3SW, Toso Haas) at a flow rate of I ml/min with 
elution by a 0-800 mM NaCI gradient Fractions were analyzed with 7.5% 
SDS-PAGE (Laenunli, 1970) and silver staining (Biorad), Purified 
Fab'-single-stranded DNA conjugates were then mixed and allowed to anneal 
at O.degree. C. SDS-PAGE gels were also stained with ethidium bromide 
(unfixed) and Coomassie (fixed) stains. To confirm the presence of DNA in 
putative conjugate fractions, treatments with DNHAse I (Sigma Chemical 



Co.) were pcrfbnned Non-denaturing PAGE analysis (Davis, 1964) was also 
peifonned on sin^e and double-stninded conjugates. The entire 
••synthetic** scheme is diagrammed in FIG. 8. Dye **labeling** which is 
not illustrated here, may in many cases only be done after Fab'-DNA 
conjugation, as dye **labcling** introduces significant heterogeneity in 
both the reaction and the separation (ui^blished observations). 
Dye-**labeled** antibody preparations must be purified and characterized 
before carrying out such conjugation reactions. 

DETDESC: 

DETD(198) 

Huse, W. D., Sastry, L., Iverson, S. A., Kang, A. S., Ahing-Mees, M, 
Burton, D. R., Bcnkovic, S. J., and L«ner, R. A. (1989). Generation of 
a large ••combinatorial** **libniry** of the immunoglobulin rep«toire 
in phage lambda. Sciaice246, 1275-1281. 

7. 5,614,402, Mar. 25, 1997, 5' nucleases derived from thermostable DNA 
polymerase; James E. Dahlberg, et al.. 435/199, 194 [IMAGE AVAILABLE] 

US PAT NO: 5,6 1 4,402 [IMAGE AVAILABLE! L7: 7 of 20 

ABSTRACT: 

A means cleaving a nucleic acid cleavage structure in a site-specific 
manner is disclosed. A cleaving enzyme having 5' nuclease activity 
without interfering nucleic acid syntfietic ability is employed as the 
basis of a novel method of detection of specific nucleic acid sequences. 

SUMMARY: 

BSUM(12) 



intercalating fluorescence indicators to'^*monitor** the ina«ase in 
duplex DNA formatioa 

DETDESC: 

DETD(117) 

To determine whether other 5' nucleases in other DNAPs would be suitable 
for the present invention, an **arTay** of enzymes, several of which were 
rqxvted in the literature to be free of apparent 5' nuclease activity, 
were examined. The ability of these other enzymes to cleave nucleic acids 
in a stnicture-^»ecific manner was tested using the hairpin substrate 
shown in FIG. 6 under conditions rqxtrted to be optimal for **syiithesis** 
by^each enzyme. 

8. 5,599,662, Feb. 4, 1 997, Olioonucleotideprimas and probes for the 
detecUonof HIV-1; Richard A. Resiwss, 435/5, 6, 91.2; 536/24.32, 24.33; 
935/8, 17, 78 [IMAGE AVAILABLE] 

US PAT NO: 5,599,662 [IMAGE AVAILABLE] L7: 8 of 20 

ABSTRACT: 

The preserrt invention provides improved primers for the polymerase chain 
reaction (PGR) amplification of a nucleic acid sequence from the pol gene 
of the human immunodeficiency virus type 1 (HIV-1). The invention also 
provides improved probes for the detection of the nucleic acid amplified 
using the primers of the invention. Tbt primers and anq>lification methods 
of the invoition enable the detection of HIV-1 from any of the known 
subtypes. The probes of the invention enable simple and r^id 
hybridization detection assays for detecting amplified HIV- 1 nucleic 
acid. 



The immobilization of target nucleic acids to solid surfaces such as 
nylon or nitrocellulose is a conunon practice in molecular biology. 
Immobilization formats eliminate the reassociation problon that can occur 
between con^lementary strands of target molecules, but not the problems 
associated with secondary structure effects. Howcvct, these mixed phase 
formats (i.e.. Southern hybridization or dot blot hybridization) require 
time consuming fixation procedures. The hybridization reaction itself is 
kinetically much slower than a solution phase hybridization reactioa 
Together, the fixation and hybridization procedures require a minimum of 
several hours to several da>^ to perform. Additionally, the standard 
immobilization procedures are often inefiScient and result in the 
attachment of many of the target **moIecules** to **multiple** portions 
on the solid sur&ce, rendoing than incapable of subsequent 
hybridization to probe molecules. Overall, these combined effects result 
in just a few pacent of the initial target molecules being bound by 
probes in a hybridization reaction. 

DETDESC: 

DETD(85) 

The following is an example of the dual capture assay to detect an 
anligen(s): A sample to be analyzed for a given antigen(5) is provided 
This sample may comprise a mixture of cells; for example, cells infected 
with viruses display virally-encoded antigens on their surface. If the 
aiitigen(s) to be detected are present in solution, they are first 
attached to a **solid** **support** sudi as the wait of a microtiter dish 
or to a bead using conventional methodologies. The sample is thai mixed 
with 1) the **synthetic** domain of a thermostable DNA polymerase 
conjugated to an antibody which recognizes either a fust antigen or a 
first epitope on an antigen, and 2) the 5' nuclease domain of a 
thermostable DNA polymerase conjugated to a second antibody which 
recognizes either a second, distinct antigen or a second epitope on the 
same antigen as recognized by the antibody conjugated to the 
♦•synthetic** domain. Following an appropriate period to allow the 
interaction of the antibodies with their cognate antigens (conditions 
will vary depending upon the antibodies used; appropriate conditions are 
well known in the ait), the sample is then washed to remove unbound 
antibody-enzyme domain complexes. dATP, dTTP and a small amoimt of poly 
d( A-T) is then added to the washed san^te and the sample is incubated at 
elevated temperatures (generally in the range of 60.degree.-80.degree, C. 
and more preferably, 70-7 5. degree. C.) to permit the thermostable 
••synthetic** and 5' nuclease domains to fimction. ff the sample contains 
the antiget^s) recognized by both separately conjugated domains of the 
polymerase, then an exponential increase in poly d(A-T) production 
occurs. If only the antibody conjugated to the **synthctic** domain of 
the polymerase is present in the sample such that no 5* nuclease domain 
is present in the washed sample, then only an arithmetic ina-ease in poly 
d(A-T) is possible. The reaction conditions may be controlled in such a 
way so that an arithmetic increase in poly d(A-T) is below the threshold 
of detection. This may be accomplished by controlling the length of time 
the reaction is allowed to proceed or by adding so little poly d( A-T) to 
act as template that in the absence of nuclease activity to generate new 
poly d{A-T) primers very little poly d(A-T) is **synthesized**. 

DETDESC; 

DETD(88) 

The production of poly d(A-T) may be detected in many ways including; 1 ) 
use of a radioactive *• label** on cither the dATP or dTTP supplied for 
the ••synthesis** of the poly d(A-T), followed by size separation of the 
reaction products and autoradiography; 2) use of a fluoresccrt probe on 
the dATP and a biotinylated probe on the dTTP supplied for the 
**synthesis** of the poly d(A-T), followed by passage of the reaction 
products over an avidin bead, such as magnetic beads conjugated to 
avidin; the presence of the florescent probe on the avidin-containing 
bead indicates that poly d(A-T) has been formed as the fluorescent probe 
will stick to the avidin bead only if the fluorescenated dATP is 
incorporated into a covalent linkage with the biotinylated dTTP; and 3) 
changes fluorescence polarization indicating an increase in size. Other 
meaas of detecting the presence of poly d(A-T) include the use of 



SUMMARY: 
BSUMC18) 

The exact size of an oligomicleotide depoids on many factors aitd the 
ultimate fimction or use of the oligomicleotide. Oligonucleotides can be 
prqjared by any suitable method, inchiding, for exanq)le, cloning and 
restriction of appropriate sequences aiul direct chemical **synthesjs** by 
a method sudi as the pho^hotriester method of Narang et al., 1 979, Meth. • 
Enzymol. 68:90-99; the phosphodiester method of Brown et aL, 1979, Meth. 
EnzymoL 68: 109- 1 5 1 ; the diethylphosphoramidite method of Beaucage et 
al., 1981, Tetrahedron Lett 22:1859-1862; and the **solid** »*support** 
method of U.S. Pat No. 4,458,066, each incorporated herein by reference. ' 
A review of **synthesis** methods is provided in Goodchild, 1 990, 
Bioconjugate Chemistry lp):163-187, irworporated herein by refermoe. 

SUMMARY: . , 

BSUM(64) 

An attemative method for detecting the anqjlification of HIV- 1 nucleic 
acid by **monitoring** the increase in the total amount of 
double-branded DNA in the reaction mixture is described in Higuchi et 
al., 1992, BioO-echnology 10:413-417; Higuchi et al, 1993, 
Bio/Technology 1 1 : 1026-1030; and European Patent Publication Nos. 487,2 18 
and 5 1 2,334, each incorporated herein by reference. The detection of 
double-stranded target DNA relics on the increased fluorescence that 
ethidium bromide (EtBr) and other DNA binding ••labels** exhibit when 
bound to double-stranded DNA. The increase of double-straruled DNA 
resulting from the **synthcsis** of target sequences resuhs in a 
detectable increase in fluorescence. The primers of the present invention 
are particularly usefiil because they enable amplification with unusually 
low levels of background non'Specific amplification products. 

SUMMARY: 

BSUM(65) 

The present invention also relates to kits, multicontainer units 
con^jrising useful components for practicing the preserrt method A useful 
kit can contain primers for the PGR amplification of HIV-1 nucleic acid 
A kit can also contain means for detecting amplified HIV-1 nucleic acid 
such as oligonucleotide probes. In some cases, the probes are fixed to an 
appropriate ••support** membrane. Other optional oon^xments of the kit 
include, for example, an agent to catalyze the * •synthesis** of primer 
extension products, the substrate nucleoside trq)hosphates, means used to 
label (for exan^le, an avidin-enzyme conjugate and enzyme substrate and 
chromogen if the label is biotin), the appropriate buffers for PGR or 
hybridization reactions, and instructions for carrying out the present 
method. 

DETDESC: 

DETD(36) 

One hundred ,mu.I of avidin- HRP conjugate (available fiom **multiple** 
sources, e.g., Fluka **Cheniical** Corp., Ronkonkoma, N.Y., and Sigma 
Chemical Co., St Louis, Mo.) were added to each well in the plate. The 
plate was covered and incubated 15 minutes at 37.dcgree. C. and again 
washed as described above. One hundred .imi.l of a chromogen solution 
containing tetramethylbenzadine (available fixim **multiple** sources, 
e.g., Fluka ••Chemical** Corp., Ronkonkoma, N.Y., and Sigma Chemical Co., 
St Louis, Mo.) and H.sub.2 O.sub.2 were added to each well of the plate. 
The plate was then covered and incubated in the dark for 10 minutes at 
room temperature (20. degree. C. to 25. degree. C.) to allow the color to 
develop. Finally, 100 .mu.l of Stop Reagent (5% H.sub.2 SO.sub.4) was 
added to each well. The absorbance of each well of 450 nM was read within 
one hour of adding the Stop Reagent 

9. 5,549,974, Aug, 27, 1996, Methods for the •♦solid** phase 
••synthesis** of thiazolidinones, metathiazanones, and derivatives 
thereof; Christopher P. Holmes, 428/403. 406, 407, 41 1. 1, 426, 457; 



544/54; 548/182 (IMAGE AVAILABLE] 

US PAT NO: 5,549,974 [IMAGE AVAILABLE) L7: 9 of 20 

ABSTRACT: 

The invenUon provides an efficient and versatile method for the 
♦♦oombinatorial** **synthesis** and sCTeening of **libraries** of 
4-thiazolidinones, metathiazanones, and derivatives thereof. In order to 
expediently **synthesize** a **combinatorial** •♦library** of derivatives 
based upon these core structures, a general methodology for the ♦♦solid** 
phase **synlhesis** of these derivatives is also provided. **Arrays** of 
thiazolidinones, metathiazanones, and derivatives thereof useful as 
peptidomimetics and for the idoitification of agents having antifungal, 
antihistaminic, or antimicrobial activity or use in the treatment of 
inflammation, hypotension, renal failure, congestive heart failure, 
uremia and other conditions can be prqiared using this method 
TFTLE: Methods for the **solid** phase •*synthesis** of 

thiazolidinones, metathiazanones, and derivatives 

thoeof 

ABSTRACT: 

The invention provides an efficioit and versatile method for the 
**combinatorial** **synthests** and so-eening of ♦♦libraries** of 
4-thiazolidinones, metathiazanones, and derivatives thereof In order to 
expedioilly * •synthesize** a **combinatorial** **library** of d«ivatives 
based upon these core structures, a general methodology for the ♦♦solid** 
phase ♦♦synthesis** of these derivatives is also provided. **Anays** of 
thiazolidinones, metathiazanones, and derivatives thereof useful as 
peptidomimetics and for the identification of agoits having antifungal, 
antihistaminic, or antimicrobial activity or use in the treatment of 
inflammation, hypotension, ratal faihire, congestive heart failure, 
uremia and other conditions can be prepared using this method 

SUMMARY: 

BSUM(2) 

The prcsait invention is related to the area of chemical **synthesis**. 
More specifically, one embodiment of the present invention provides 
methods for the **solid** phase and **combinatorial*» **synthesis** of 
4^hiazolidinones, metathiazanones and derivatives thereof 

SUMMARY: 

BSU\{(3) 

Obtaining a better understanding of the important factors in molecular 
recognition in coiyunction with developing potent new therapeutic agents 
is a major focus of sctaiUfic research. Chemical and biological methods 
have recently been developed for the generation of large 
**oombinatorial** **Ubraries** of peptides and oligonucleotides that are 
then sCTeened against a specific rccqrtor or enzyme in order to determine 
the key ntolecular recognition elements of the biopolymra- for Mist 
receptor or enzyme. See US. PaL No. 5.143,854; Ser. No. 07/805,727, 
filed Dec. 6, 1991, now U.S. Pat No. 5,424,186; Ser. No. 07/624,120, 
filed Dec. 6, 1990, now abandoned; Ser. No. 07/946,239, filed Sep. 16, 
1992, still pending; Ser. No. 07A762,522, filed Sep. 1 8, 199 1, now 
abandonett Ser. No. 07/978,940, filed Nov. 19, 1992, now abandoned; and 
Ser. No. 07/971,181, filed Nov. 2, 1992, now abandoned; each of which is 
assigned to the assignee of the present invention and incorporated herein 
by reference for all puiposes. These methods provide rapid and efficient 
means to synthesize polymere that are biooon^jatible, i.e., compotmds that 
are non-toxic and readily absorbed, and ideally are synthesized from 
monomcn available in large quantity, with a reasonable shelf life, 
optical activity, hi^fideltty couplii^ diemistry, and stable to various 
chemical reagents used for protecting and dqwotecting various side 
chains. 

SUMMARY: 

BSUM(4) 

Virtually any bioavailable organic compoimd can be accessed by chemical 
synthesis; however, such compounds typically are still synthesized and 
evaluated one at a time in many cases, thus dramatically limiting the 
number of derivatives which can be studied This limitation can be 
overcome by developing the methodology for the **conibinatorial** 
**synlhesis** of large numbers of derivatives of therapeutically 
important classes of bioavailable organic compounds. Screening these 
compounds against key receptors or enzymes would then greatly accelerate 
the acquisition of useful structure versus recognifion data and would 
revolutionize the search for potent new therapeutic agents. 

SUMMARY: 

BSUM(5) 

The search for suitable small organic **moIecules** amenable to a 
* ♦combinatorial** **synthesis** approach is an ongoing quest One ideal 
goal is to tailor the chemistry used to assemble the molecules to work in 
a polymer-supported fashion, in analogy to **solid** phase techniques 
commonly en^loyed for peptides and oligonucleotides. The advantages of 
such a goal is twofold: not only does one gain overall efficiency throu^ 
the ability to filter away both byproducts and excess reagents, but one 
also raises the possibility of mass screening of the immobilized 
molecules with techniques such as VLSI PS. TM. and ESL technologies. See, 
U.S. Pat No. 5,143,854; Ser. No. 07/805,727, filed Dec. 6, 1991, U.S. 
Pat No. 3,424,186; Ser. No. 07/624,120, filed Dec. 6, 1990, now 
abandoned; Ser. No. 07/946.239, filed Sep. 16, 1992, still pending; and 
Ser. No. 07/762,522, filed Sep. 18, 1991, now abandoned; each of which is 
assigned to the assignee of the present invenUon and incoiporated herein 
by reference for all purposes. 



BSUM(6) 

Peihaps the fust exanq)le of the application of •*combinatorial** 
organic **syiithesis** to nonrpotymeric organic compounds can be found in 
the work of Elbnan w4k) destribed the **solid** phase **synthesis** of a 
l,4-bcnzodia2epines. See U.S. Pat No. 5,288,5 14, which is incorporated 
herein by reference for all purposes. The benzodiazepines were 
♦♦synthesized** on a ♦♦soUd^* ♦♦support^^ by the connection of three 
building blocks: an amino benzopherume; an amino acid; and an alkylating 
agent 



SUMMARY: 



BSUM(7) 



r 



Hobbs Dewitt has repotted on the generation of **Ubraries^* of small 
♦•molecules**, v/hxdi she toms "diversomOT". Target conqxnmds, including 
dipeptides, hydantoins, and benzodiazepenes. woe ♦•syrdhesized** 
simultaneously but separately, on a **solid** ♦♦support** in an ♦•airay^^ 
format, to generate a collection of up to 40 disoete structurally 
related con^unds. The key step in this strategy involves the revealing 
of distal funcfionality nliich initiates attack on the bond linking the 
compound to the resin, thus, releasing the product from the resia 

SUMMARY: 

BSUM{I3) 

The invention provides a rapid i^jproach for **combinatorial** 
**synlhesis** and screening of **libraries** of 4-thiazolidinai:u9, 
metathiazonones, and derivatives thereof wiiich overoomes the 
above-described limitations of currait methodologies. 

SUMMARY: 

BSUM(14) 

In one aspect the present invention provides a method for the **solid** 
phase **synthesis** of thiazolidinones, metalhiazonanes, and derivafives 
thereof vi4uch m^od includes the steps of first coupling an amine 
component to a **solid** **support** and thai treating the immobilized 
amine component with a carbonyl component and a thiol componmt In 
anotho- aspect, the present invenUon provides a method for the **soUdf* ^ 
state **synlhesis** of thiazolidinones, metathiazonone, and derivatives '^S^i 
therooC whic^ method includes the steps of first coupling a thiol 
component to a **solid** **support** and treating ^ immobilized thiol 
component with an amine component and a carbonyl component 

DRAWING DESC: 

DRWD(3) 

FIG. 2 illustrates the use of .sup. 1 3 C NMR to **momtor** the stability 
of thiazolidinones. Panel C shows the .sup. 13 C NMR ^Mctrum of 
**support**-boundthiazoUdinone wAich has been doubly **labeled** with a 
.sup. 13 C-atom at the position 2 of the ring and at the position a^ha to 
the carbonyl of the linker (**labeled** positions are indicated with a 
"*"). Panel B shows the .sup. 1 3 C NMR spectrum of **support**-bound 
doubly •*labeled** thiazolidinone after treatment with 95% TFA for one 
hour. Panel A shows the .sup. 13 C NMR spectrum of **sui^)ort**-bound 
doubly **labeled** thiazolidinone after 40 cycles of DNA **synthesis**. 

DRAWING DESC: 

DRWD(5) 

FIG. 4 shows an HLPC trace for the reaction mixture produced by 
subjecting a **support* ♦-bound thiazolidinone to 40 cycles of DNA 
♦♦synthesis** and 3 hour photolysis in PBS buffer. 

DRAWING DESC: 

DRWD(9) 

FIG. 8 shows HPLC traces for the products of a solution preparation and 
a * •solid** state ♦•synthesis^^ of a thiazolidinone prepared from 
glycine, mercaptoacetic acid, and 3-pyridinecarboxaldehyde. 

DRAWING DESC: 

DRWD(IO) 

FIG. 9 shows HPLC traces for the products of a solution preparation and 
a • •solid* • state **synthesis** of a thiazolidinone prepared from 
^ycine, Ihiolactic acid, and benzaldehyde. 

DRAWING DESC: 

DRWD(II) 

FIG. 1 0 shows HPLC traces for the products of a solution preparation and 
a •♦solid** state ••synthesis** of a thiazolidinone prepared from 
alanine, mercaptoacetic acid, and benzaldehyde. 

DRAWING DESC: 

DRWD(12) 

FIG. 1 1 shows HPLC traces for the products of a solution preparation and 
a * 'solid** state **synthesis** of a metathiazanone prepared from 
glycine, .beta.-mercaptopropionic acid, and benzaldehyde. 



SUMMARY: 



DETDESC: 



DETD(50) 

"♦♦Chemical** •*libraiy**'* or "**aiTay**" is an intentionally created 
•♦collection** of differing **molecules** which can be prepared cither 
synthetically or biosymhetically and soxened for biological activity in 
a variety of different formals (eg., **libraric3** of soluble 
* •molecules**; and **libraries** of compounds tethered to resin beads, 
silica diips, or other solid supports). The term is also intended to 
refer to an intentionally o-eated collection of stereoisomers. 

DETDESC: 

DETD(5I) 

"•♦Combinatorial** **synthesis** strategy" or "♦•combinatorial** 
••chemistiy**" refers to an ordered strategy for the parallel synthesis 
of diverse compounds by sequential addition of reagents which leads to 
the genwation of large **diemical** •*libraries*^. Thus, 
**combinatorial** **chemistry** refers to the systematic and repetitive, 
covalent connection of a set of diffnent "building blodcs" of varying 
structures to each other to yield large arrays of diverse molecular 
entities. 

DETDESC: 

DETD(54) 

"Identifier tag" denotes a physical attribute that provides a means 
whereby one can identify a chemical reactiort The idodifier tag serves 
to record a step in a series of reactions used in the ••synthesis^* of a 
**chemical** ♦*library**. The identifier tag may have any recognizable 
feature, including for example; a microscopically or otherwise 
distinguishable shape, size, mass, color, optical density, etc.; a 
differential absorfoance or onission of li^it; chemical reactivity; 
magnetic or electronic properties; or any other distinctive mark capable 
of encoding the required information, and decipherable at the level of 
one (or a few) molecules. A preferred example of such an identifier tag 
is an oligonucleotide, because the nucleotide sequence of an 
oligonucleotide is a robust form of encoded information. Identifier tags 
can be coupled to the **solid** **suppoft**. Alternatively, the 
"identifia' tag" can be coupled directly to the conqxnind being 
**synlhesized**, whether or not a **solid** ♦♦support** is used in the 
♦♦synthesis^^. In the latter onbodiment, the idodifier tag can 
conceptually be viewed as also snving as the "♦♦support*^" for 
♦♦synthests^^. 

DETDESC: 

DETD(56) 

"Linker" refers to a molecule or group of molecules attached to a 
♦♦solid^^ ••support^^ and spacing a ••synthesized^^ compound from the 
♦•solid^^ ♦•support**, such as for ejqwsure/binding to a receptor. 

DETDESC: 

DETD(57) 

"Predefined region" refers to a localized area on a ♦♦solid^^ 
♦♦support** which is, was, or is intended to be used for formation of a 
selerted molecule and is otherwise referred to herein in the alternative 
as a "selected" region. The predefined region may have any convenient 
shape, e.g., circular, rectangular, elliptical, wedge-shaped, etc. For 
the sake of brevity herein, "predefined regions" are sometimes referred 
to simply as "regions." In some endjodiments, a predefined region and, 
therefore, the area upon which each distinct compound is **synthesized** 
is smaller than about 1 cm.sup.2 or less than 1 ninLsup.2. Within these 
regions, the molecule •♦synthesized^^ therein is preferably 
♦♦synthesized** in a substantially pure form. In additional embodiments, 
a predefuied region can be achieved by physically separating the regions 
(i.e., beads, resins, gels, etc.) into wells, trays, etc. 

DETDESC: 

DETD(58) 

"Protecting group" refers to a chemical group that exhibits the 
following characteristics: ( 1 ) reacts selectively with the desired 
functionality in good yield to give a derivative that is stable to the 
projected reactions for which protection is desired; 2) can be 
selectively removed from the derivatized **solid** ♦♦support** to yield 
the desired functionality; and 3) is removable in good yield by reagents 
compatible with the other functional group(s) generated in sudi projected 
reactions. Examples of protecting groups can be found in Greene et al. 
(199 1 ) Protective Groups in Organic ♦♦Synthesis^^, 2nd Ed (John Wiley & 
Sons, Inc., New York). Preferred protecting groups include photolabile 
protecting groups (such as methylnitropiperonyloxycarbonyl (Menpoc), 
methylnitropiperonyl (Menp), nitroveratryl (Nv), nitroveratryloxycarbonyl 
(Nvoc), or nitroveratryloxymethyl ether (Nvom)); acid-labile protecting 
group (such as Boc or DMT); base-labile protecting groups (such as Fmoc, 
Fm, phosphonioethoxycarbonyl (Peoc, see Kunz (1976) Chem, Ber. 109:2670); 
groups which may be removed under neutral conditions (e.g., metal 
ion-assisted hydrolysis), such as DBMS (see Chattopadhyaya et al. (1979) 
J.C.S. Chem, Comm. 987-990), allyl or alloc (see, e.g., Greene and Wuts, 
"Protective Groups in Organic ** Synthesis* ♦", 2nd Ed., John Wiley & Sons, 
Inc., New York, N. Y. ( 1 99 1 ), 2-haloethyl (see Kunz and Buchholz (1981) 
Angew. Chem. Int. Ed. Engl. 20:894), and groups which may be removed 
using fluoride ion, such as 2-(trimethylsilyl)ethoxymethyl (SEM), 
2-(trimethylsilyl)ethyloxycarbonyl (Teoc) or 2-(trimethyIsilyl)ethyl (Te) 
(see, e.g., Lipshutz et al. (1980) Tetrahedron Lett. 21 :3343-3346)); and 
groups which may be removed under mild reducing conditions (e.g., with 
sodium borohydride or hydrazine), such as Lev. Id. at 30-3 1, 97, and 1 12. 
Particularly preferred protecting groups include Fmoc, Fm, Menpoc, Nvoc, 



w 

Nv, Boc, CBZ, allyl, alloc, Npcoc (4-nrtrophenethyloxycaibonyl) and Npeom 
(4-nitrophenethyIoxy-methyloxy). 

DETDESC: 

DETD(59) 

"♦♦Solid^^ ••support^^" or "♦♦support**" refers to a matoial or group 
of materials having a rigid or semi-rigid surface or surfaces. In many 
embodiments, at least one surface of the **solid** ♦•support* • will be 
substantially flat, although in some embodiments it may be desirable to 
physically separate ♦♦synthesis^^ regions for different compounds with, 
for cxan^te, wells, raised regions, pins, etched trenches, or the like. 
According to othw aiAodiments, the ♦♦solid^^ ♦♦support^^(s) will take 
the form of beads, resins, gels, mitrosphnes, or other geometric 
configurations. The **soIid*^ **support** is attematively refenedto 
herein as a **support**. 

DETDESC: 

DETD(82) 

The present invention, in one aspect, includes a highly efficient and 
versatile method of synthesizing and screening, preferably in parallel 
and simultaneous fashion, large numbers of 4-thiazolidinonea, 
metathiazanones and derivatives thereof Thus, according to one aspect, 
the present invention provides a **solid*^-phase **synthesis** method for 
44hiazolidinones, metathiazanones, and doivatives thereof in vtliich 
variable substituenl groups are attached to a common central structure. 
This ••solid*^-phase **synthesis** permits eadi reaction to be confined 
to a predefmed region of a snuJl ♦♦solid^^ structure. The physical 
joining of a multitude of small ♦♦solid^^ strucmres into a sii^e unit, 
for example, then peimits the simultaneous handling of a multitude of 
compounds and reagents. The use of structures of this kind for colain 
multiple simultaneous reactions is known in the art, and its application 
to the present invention wilt become apparent from the deso^ition v^ch 
follows. 

DETDESC: , 

DETD(83) 



In order to e^qwdicntly ♦♦synthesize*^ a ♦♦combinatorial^^ ♦•library** 
of 4-thiazolidinones, metathiazanones, and derivatives thereof a 
generalized methodology for the **solid** phase •♦synthesis** of these 
compounds is also provided. **Synthesis** on **solid*^ ♦•support** 
proceeds in sufficimtly hig^ yield in preferred embodimoits such that 
purification and isolation steps can be eliminated and thus, dramatically 
increasing **synthesis** efficiency. According to one embodiment, the 
method of synthesizing 4-thiazolidinones, metathiazanones, and 
derivatives thereof comprises the steps of first binding an amine 
oon^)onent to a **solid** **support**. Preferably, the amine component 
will comprise a primary amine, and more preferably, an amino acid, a 
peptide, a mono-substituted hydrazine derivative or a hydrazide 
derivative. The hetcrocycle is then formed by treating the ♦♦solid^* 
**support**-bound amine coir^xment, either sequentially or simultaneously, 
with a carbonyl component, preferably an aldehyde, and a thiol component, 
preferably an , alpha. -merc^Jto carboxylic acid or a .beta.-macapto 
carboxylic acid. According to another embodiment, the thiol component is 
immobilized on the ••support** and the hetcrocycle is formed by treatment 
of the immobilized con:q)oiKnt with a carbonyl con^>onent, prefnably an 
aldehyde, and an amine component, preferably an .alpha. -amino add, a 
peptide, a mont^irotected or mono-substituted hydrazine derivative or a 
hydrazide derivative. 

DETDESC: 

DETD(87) 

"♦•Solid^* •♦support**" embraces a particle with qjpropriate sites for 
oligomer **synthesis** and, in some embodiments, tag attachment and/or 
♦♦synthesis**. ♦♦Solid^^ supports may consist of many materials, limited 
primarily by capacity for dwivatization to attach any of a number of 
chemically reactive groups and compatibility with the **synthetic^^ 
**chemistry** used to produce the **array** and, in some embodinunts the 
methods used for tag attachmait and/or **synthesis**. Suitable 
♦•support** materials typically will be the type of material commonly 
used in peptide and polymer ♦♦synthesis^^ and include glass, latex, 
heavily cross-linked polystyrene or similar polymers, gold or other 
colloidal metal particles, and other materials known to those skilled in 
\he art. Except as otherwise noted, the chemically reactive groups with 
which such ♦♦soHd^* supports may be derivatized are those commonly used 
for **solid^^ phase ♦♦s>iithesis^^ of the polymer and thus will be well 
known to those skilled in the art, i.e., carboxyls, amines and hydroxyls. 

DETDESC: 

DETD(88) 

To improve washing efficiencies, one can employ nonporous supports or 
other ♦♦solid** supports less porous than typical peptide ♦♦synthesis^^ 
supports; however, for certain applications of the invention, quite 
porous beads, resins, or other supports work well and are often 
preferable. A preferred ♦♦support** is glass, as desoibed in U.S. Pat 
No, 5,143,854, supra. Another preferred **solid** ♦♦support** is resin, 
such as the beads described in co-pending U.S. patent application Ser, 
No. 07/946,239, filed Sep. 16, 1992, supra. In general, the bead size is 
in the range of 1 nm to 100 .mu.m, but a more massive ♦♦soUd*^ 
♦♦support^^ of up to 1 mm in size may sometimes be used. Particularly 
preferred resins include Sasrin resin (a polystyrene resin available from 
Bachem Bioscience, Switzerland); and TcirtaGel S AC. TentaGel PHB, or 
TentaGel S NH,sub.2 resin (polystyrene-polyethylene glycol copolymer 
resins available from Rappe Polymere, Tubingen, Germany). Other preferred 



supports are commercially available and described by Novabiochem, La 
JoUa, CaJif 

DETDESC: 

DETD(90) 

When bound to a * •solid** **support**, the thiazolidinone and any 
associated tags are usually attached by means of one or more molecular 
link^. The linker molecules preferably have lengths sufficient to allow 
the con^unds to which they are bound to interact freely with any 
molecules e^qjosed to the ''solid** **support** surface, such as 
**synthetic** reagents or receptors which are an object of study. The 
linker molecule, prior to attachmoit, has an appropriate functional group 
at each end, one group appropriate for attachment to the **support** and 
the otha- group appropriate for attachment to the thiazolidinone or tag. 

DETDESC: 

DETD(9l) 

One can, of course, incorporate a wide variety of linkers, depoiding 
upon the application and the effect desired. For instance, one can select 
linkers that impart hydrophobicity, hydrophilicity, or steric bulk to 
adiieve desired effects on properties such as coupling or binding 
efficiency. In one aspect of the invention, branched linkers, i.e., 
linkers with bulky side chains sudi as the linker, Fmoo-Thr(tBu), are 
used to provide rigidity to or to control spacing of the **molecules** on 
the solid support in a **library** or between a **molecule** and a tag in 
the **libraiy**. In some embodiments, cleavable linkers will be used to 
facilitate an assay or detection step as discussed more fully below. 

DETDESC; 

DETD(93) 

The dioice of functionality used for binding a molecule to the **solid** 
* 'support** will depend on the nature of the confound to be 
* 'synthesized** and the type of •♦solid** **support'*. Conditions for 
coupling monomers and polymers to "solid** supports throu^ a wide 
variety of functional groups are known in the art See, e.g,, U.S. Pat 
Nos. 4,542,102; 4,282,287; Merrifield, "**Solid** Phase Peptide 
**Synthesis**," J. Am. Chem. Soc, (1963) 85:2149-2154; Geysen et ai., 
"Strategies for Epitope Analysis Using Peptide "Synthesis**," J. Imm. 
Meth., (1987) 102:259-274; Pirrung et at, U.S. Pat No. 5,143,854; and 
Fodor «t al., "Light-Directed Spatially- Addressable Parallel Chemical 
'♦Synthesis**," Science (199 1) 25 1 ;767-773, each of which is incoiporated 
herein by reference. 

DETDESC: 

DETD{121) 

The active sites of the surface and/or the immobilized component are 
optionally protected initially by protecting groups which may be acid-, 
base-, or photoremovable protecting groups as discussed above. Among a 
wide variety of protecting groups are materials such as FMOC, BOC, 
t-butyi esters, t-butyl ethers, and the like. Various exemplary 
protecting groups are described in, for example, Alherton et al., 
'•Solid** Phase Peptide **Synthesis'*, IRL Press (1989), incorporated 
herein by reference and US. Pat No. 5, 148,854. 

DETDESC: 

DETD(I41) 

For some applications, one may desire a "*'support**-&ee" or "soluble" 
**libraiy*' of **moIecules**. Soluble ♦*moIecules**, both tagged and 
untaggwi, can be useful for a variety of purposes, including assaying the 
activity of a compound and structural analysis. The generation of soluble 
molecular libraries, both tagged and untagged, and the solubilization of 
compounds, both tagged and untagged, ''synthesized** on a "solid** 
"support** can be accomplished by techniques known in the art 

DETDESC: 

DETD(142) 

Typically, cleavable linkers such as those described in US. Ser. No. 
978,940, filed Nov. 19, 1992, incorporated herein by reference can be 
employed. To produce a soluble tagged molecule, the cleavable linker will 
be attached to the be^ or other **solid*' "support" and have at least 
two functional groups: one for synthesizing the molecule of interest and 
the other for synthesizing the tag. Thus, the molecule and tag can be 
♦♦synthesized" attached to a common linker, which, in tum, is bound to 
the **solid" *'support". Once the molecule and tag are "synthesized* ♦, 
the linker is cleaved to provide a soluble tagged molecule 

DETDESC: 

DETD(I52) 

A further exan^le of the use of .sup. 13 C NMR to perform stability 
studies is shown in FIGS. 2 and 3, Specifically, Panel C of FIG. 2 (or 
FIG. 3) shows a .sup, 13 C NMR spectrum of a ♦♦support ♦♦-bound 
thiazolidinone with a sharp peak at about 43 ppm attributable to the 
labeled carbon. As shown in Panels A and B of FIG. 2, additional 
resonances did not appear when the ♦♦support* ♦-bound thiazolidinone was 
subjected to acid treatment, of the conditions typically used in DNA 
"synthesis^^ (e.g., the conditions used to introduce an oligonucleotide 
tag, that is, alternating rounds of mild acid treatment exposure to 
phosphoramidites, and mild oxidation conditions), thus demonstrating that 
thiazolidinones are stable to these conditions. See also, FIGS, 4 and 6 
and discussion below. 



DETDESC: 
DETD(153) 

Photolysis afforded cleavage of the thiazolidinone from the **support**. 
Further photolysis did not effect the .sup. 1 3 C resonance. See Panels A 
and B of FIG. 3. The ♦*support**-bound thiazolidinone which had been 
subjected to 40 cycles of DNA **synlhesis** was also cleaved from the 
**support** and analyzed by HPLC. Significantly, the HPLC trace showed 
the presence of the correct thiazolidinone product See FIG. 4. 

DETDESC: 

DETD(161) 

Thereafter, a first portion of a molecule to be **synthesized** is added 
to the **support^^, for example, the first portion will typically be a 
substituted amino acid linked to the **support** via the carboxyl group. 
The amino group and the side chain functionality of the amino acid may be 
protected by an appropriate protecting p-oup. Alternatively, the first 
portion will comprise the thiol component The mercapto group aiul the 
carboxyl group may be protected with appropriate protecting groups. In 
other embodiments, the first portion will comprise lbs carfoonyt 
component The protecting group(s), if any, on the immobilized component 
may be the same as or diffexent from the protecting group on the 
♦♦solid** **support**. In most cases, the various regions will be coupled 
to diffCTent molecules. 

DETDESC: 

DETD(163) 

The **synthesis** of ♦♦combinatorial'* ••chemistry** **libraries** can 
be characterized in t«ms of complexity. For exanq)le, as discussed above, 
the "pure" stepwise procedure using a plurality of amine components, a 
phiralrty of thiol componmts, and a plurality of carbonyl components in 
each coupling reaction with mixing and apportioning steps between each 
component addition generates all possible compounds in the fewest number 
of steps. 

DETDESC: 

DETD(I75) 

According to some embodiments, the **solid*^ ♦♦support** will bear an 
idmtifier tag. The identifier tag has a recognizable feature that is, 
for example, miotiscopically or otherwise distinguishable in shape, size, 
mass, charge, or color. This recognizable feature may arise from the 
optical, diemical, electronic, or magttetic properties of the tag, or fixnn 
some combination of such properties. In essence, the tag serves to label 
a molecule and to encode information decipherable at the level of one (or 
a few) molecules or **solid** supports. By using identifier tags to track 
the **synlhesis** pathway that eadi member of a **chemical** ♦♦library^^ 
has taken, one can deduce the structure of any **chemical** in the 
♦♦library*^ by reading the identifier tag. Particularly prefaced 
identifier tags include **synthetic** oligodeoxyribonucleotides. For 
further detail on identifier tags, see U.S. patent application Ser. No. 
08/146,886 and Ser. No. 08,149,675. An example of a parallel 
♦♦synthesis^^ of a thiazolidinone with an oligonuclecrtide tag is shown in 
FIG. 6 and described further below. 

DETDESC: 

DETD(176) 

The identifier tags identify each reaction step that an individual 
library member or ♦♦solid** **support** has experienced and record the 
step in the ♦♦synthesis^* series in which each chemical reaction was 
performed. The tags may be added immediately before, during, or after the 
chemical reaction, as convenient and compatible with the type of 
identifier lag, modes of attachment and chemistry of molecular 
**syiithesis*^. 

DETDESC: 

DETD(177) 

As shown herein, thiazolidinones are stable to ligjrt, DNA **synthesis*^, 
and treatment of TFA. In addition, by varying the substituents, a set of 
compounds having unique molecular wei^ts can be designed. Thus, the 
thiazolidinone, metathiazanone, or derivative thereof can fmd utility as 
an identifier tag. After cleavage, the tags can be analyzed using mass 
spectroscopy or other means of physical characterizatioiL As desoibed 
more fiilly below, techniques are available for cleaving just a portion of 
the ♦♦support^ ♦-bound molecules from the ♦♦support** while leaving the 
remainder of the ♦♦support**-bound molecules intact Thus, 
thiazolidinones can serve as tags to identify other small molecules 
(e.g., diketopiperazines, pyrollidines, benzodiazepines, and the like), 
peptides or DNAs. 

DETDESC: 

DETD(18l) 

In a similar manner to that described above, the ♦♦solid** **support*^ 
is then exposed to a receptor of interest that is appropriately labeled 
with, or coupled to another receptor with a label, such as a fluorescent 
or radioactive label. The ♦♦solid^^ ♦♦support* ♦ is then scanned to 
determine the location of the label. From knowledge of the composition of 
the molecule ♦♦synthesized^^ at each site, it becomes possible to 
identify the molecule(s) that are complementary to the receptor. 

DETDESC: 



DETD(183) 

Arrays also can be prepared using the pin approach developed by Geysen 
et aL, for **combinalorial** • •solid* *-phase pqrtide **syiitlwsis*». A 
description of this method is offered by Geysen ct al., J. Immunol. Meth. 
(1987) 102:259-274, incorporated herein by reference. According to this 
method as it may be practic^ in the present invention, a series of 96 
pins are mounted on a block in an airangonent and spacing which 
correspond to a 96-well Microtiter reaction plate, and the surface of 
each pin is derivatized to contain terminal aminomethyl groups. The pin 
block is tlun lowoed ova- a series of reaction plates in sequence to 
immerse the pins in the wells of the plates where coupling occurs at the 
terminal aminomethyl groups and the various reactions in the reaction 
schemes described above are performed. 

DETDESC: 

DETD(187) 

An apparatus capable of preparing arrays of 4-thiazolidinones, 
metathiazonones, and derivatives thereof is described in U.S. patent 
application Ser. No. 08/149,675, filed Nov. 2, 1993, incorporated herein 
by reference. Such an instrument is capable of performing up to 100 or 
more parallel reactions simultaneously by distributing Ihs reaction 
mixture or shiny of **synlhesis** **solid** supports, under programmable 
control, to the various channels for pooling, mixing, and redistribution. 



accomplished using chemical or thermal systans, but a photocleavable 
system is preferred. The molecules of interest can be cleaved from the 
beads to produce either untagged molecules in solution (the tag remaining 
attached to the bad) or tagged molecules in sohition. In either event, 
the molecules of interest are cleaved from the beads but remain contained 
within the compartment along with the bead and the identifier tag(s). 

DETDESC: 

DETD(202) 

In another embodiment, relatively large tagged beads, from which the 
molecules of interest are cleaved in a scries of reactions, are used. In 
this method, the beads are 50 to 500 .mujn in diameter, with capacities 
equivalent to 100 to 500 praol of **molecule** per bead. The **library** 
is divided into about 100 pools, each containing about 100,000 beads, A 
certain pwcoitagc, about 23% of the molecule of interest is cleaved from 
the pool. 

DETDESC: 

DETD(213) 

♦•Solid** Phase **Synthesis** of 4-Thiazolidinones ##STR14## R=H, Me 
R.sub. 1 =H, Me, iPr, Ca8ub.2 PH 

DETDESC: 



DETDESC: 
DETD(188) 

Another apparatus capable of preparing arrays according to the methods 
described hoein is described in association with the * •synthesis** of 
peptides in Geysen et al., J. Immun. Methods (1987) 102:259-274, 
incorporated htf ein by reference for all purposes. In brie^ this method 
utilizes a ••solid** •*support** having a plurality of pins or other 
extensions. The pins are each inserted simultaneously into individual 
reagent containers in tray. Althou^ in a common embodiment, an ••array** 
of 96 pins/containers is utilized, it will be recognized that in other 
embodiments a larger ••array** of such pins/containos will be provided. 
Each tray is filled with a particular reagent for coupling in a 
particular chemical reaction on an individual pin. Accordingly, the trays 
will often contain different reagents. Since the chemistry disclosed 
herein has been established such that a relatively similar set of 
reaction conditions may be utilized to perform each of the reactions, it 
becomes possible to conduct **multiple** ••rfienucal*^ coupling steps 
simultaneously. 

DETDESC: 

DETDC196) 

Since a wide **anay^* of substituted amino acids, aldehydes, and thiol 
con^nents are readily available, the * •synthesis** tedinique herein 
results in an **array** of immobilized materials which are at known 
locations on the ••solid** ••support** or in a soluble format and may be 
effectively used in screening studies to determine which of the 
♦•synthesized** materials show significant affmity for a receptor or 
receptors of interest Receptor aflSnity can be studied by eiqposing the 
••solid^* ••support** to the receptor or receptors of interest, and 
determining where the receptor has bound to the **solid** **support**. In 
some embodiments, the location of the receptor on the **solid** 
* 'support** may be conveniently located by labeling the receptor with an 
radioactive or fluorescent label, and scanning the surface of the 
**solid** **support** for the presence of the receptor. In some 
embodiments, the receptor of interest may be unlabeled, but later eiqxffied 
to a second receptor that is labeled and known to be con^lonentary to the 
receptor of interest The receptor will bind to the molecules that are 
complementary to the receptor while it will not bind to other molecules 
on the ••solid*^ ♦♦support**. Accordingly, the present method provides an 
effective way to identify ligands that are complementary to a receptor. 

DETDESC: 



DETD(200) 

Soluble molecules can also be screened using an immobilized receptor. 
After contacting the molecules with the immobilized receptor, and washing 
away non-specifically bound molecules, bound molecules are released fhim 
the receptor by any of a wide variety of methods. The tags, if present, 
are optionally amplified and then examined and decoded to identify the 
structure of the molecules that bind specifically to the receptor. A 
tagged molecule in solution can be assayed using a receptor immobilized 
by attachment to a bead, for example, by a competition assay with a 
fluorescently labeled ligand. The beads bearing immobilized receptors can 
be recovered and the sorted using F ACS to identify positives (diminished 
fluorescence caused by the ** library** **molecule** competing with the 
labeled ligand). 

DETDESC: 

DETD(201) 

The soluble ♦♦molecules** of the ♦*library** can be ♦*synthesized** on a 
♦♦solid** ♦♦support* ♦ and then cleaved prior to assay. In one embodiment, 
microscopic beads of a molecular library are placed in very small 
individual compartments or wells that have been "nanofabricaled" in a 
silicon or other suitable surface. Beads are loaded into the wells by 
dispersing them in a volume of loading buffer sufficient to produce an 
average of one bead per well. In one embodiment, the solution of beads is 
placed in a reservoir above the wells and the beads are allowed to settle 
into the wells. Cleavage of the molecules from the beads may be 



DETD(218) 

The observed purities measured via HPLC analysis obtained fixwn one-pot, 
three con^nent condensation reactions using valine as the amine 
componoit, different resirts and linken are reported in Table 2 below. 
The ♦•solid** phase ••synthesis** of all the thiazolidinones represeited 
in Table 1 was carried out using the methods desoibed above. 

10. 5,543,293, Aug. 6, 1996, DNA ligands of thrombin; Laiiy Gold, et ' - ' 
aL, 435/6, 91.2; 536/22.1 [IMAGE AVAILABLE] 

US PAT NO: 5,543,293 [IMAGE AVAILABLE] L7: 10 of 20 

ABSTRACT: 

Methods are described for the identification of nucleic add ligand 

solutions to thrombin. The present invoition utilizes the SELEX 

(Systematic Evolution of Ligands for E?^>oncntiat Enrichment) method foir ' ■^■■^^ 

identfying and prqiaring DNA ligands to thrombin. Father inchided in the 

present invmtion are modified nucleotide sequences based on the 

sequences of the DNA ligands identified The modified DNA li^nds to 

thrombin exhibit increased in vivo stability. 

SUMMARY: 

BSUM(IO) 

De^ite these known instances, the great majority of proteins and other 
cellular components are thought not to bind to nucleic acids under 
physiological conditions and such binding as may be obsoved is 
non-specific. Either the capacity of nucleic acids to bind other 
compounds is limited to the relatively few instances enumerated supra, or 
the diemical repertoire of the nucleic acids for q;>ecific binding is 
avoided (selected against) in the structures that occur naturally. The 
presait invention is premised on the inventors' fundamental insi^ that 
nucleic acids as **diemical** oonqwunds can form a virtually limitless 
**array*^ of shapes, sizes and configurations, and are capable of a far 
broader r^xatoire of binding and catalytic functions than those 
displayed in biological systems. 

DETDESC: 

DETD(37) 

Higji affinity RNA ligands for thrombin were isolated by SELEX. 
••Random** RNA ♦•molecules** used for the initial candidate mixture were 
generated by in vitro transcription fiiim a 102 nucleotide double-stranded 
DNA template containing a random cassette 30 nucleotides (30N) long. A 
population of I O.sup. 13 30N DNA templates were created by PCR, using a 5* 
primer containing the T7 promoter for in vitro transaiption, and 
restriction sites in both the 5' and 3' primas for clcming. 

DETDESC: 

DETD(38) 

The RNA concentration for each round of SELEX was approximately 

2-4 .times. 1 0.$up.-7 M and concentrations of thrombin (Sigma, 1 000 units) 

wentfix)m 1.0.times.l0.sup.-6 inthe 1 st round to 4.8.times.l O.sup. -7 in 

rounds 2 and 3 and 2.4.times. 10.sup.-7 in rounds 4-12. The binding buffer 

for the RNA and protein was 100 mM NaCi, 50 mM Tris/Cl, pH 7.7, 1 mM DTT, 

and 1 mM MgCl.sub.2. Binding was for 5 minute at 37.degree, C. in a 

total volume of 100 .mu.l in rounds 1-7 and 200 jnu.l in rounds 8-12. 

Each binding reaction was filtered throu^ a pre-wetted (with 50 mM 

Tris/Cl, pH 7.7) nitrocellulose filter (2.5 cm MiUipore, 0.43 .mu.M) in 

a Millipore filter binding apparatus, and immediately rinsed with 5 ml of 

the same buffer. The RNA was eluted fi^m the filters in 400 .mu.l phenol 

(equilibrated with 0. 1 M Nao/^c pH 3.2), 200 .mu.l fixshly prepared 7M urea 

as described (Tuerk etal. (1990) J. Mol. Biol. 213:749-761. The RNA was 

precipitated with 20 .mu.g tRNA, and was used as a template for cDNA 

•♦synthesis**, followed by PCR and in vitro transcription to prepare RNA 

for the subsequent round. The RNA was radio-* *labeled** with .sup.32 

P-ATP in rounds I -8 so that binding could be ♦♦monitored**. In order to 

expedite the time for each round of SELEX, the RNA was not **labeled** 

for rounds 9-12. RNA was prefiltered through nitrocellulose filters (1 .3 

cm Millipore, 0.45 .mu.M) before the 3rd, 4th, 3th, 8fli, 1 1th, and 12th 

rounds to eliminate selection for any nonspecific nitrocellulose binding 



DETDESC: 
DETD(78) 

Hi^ aflSnity single-stranded DNA (ssDNA) ligands for thrombin were 
isolated by SELEX. Two populations of approximately lO.sup. 14 ssDNA 
molecules with either a 30-nuclcotide (30N) or 60-nucleotide (60N) 
variable region and 5' and 3' fixed regions were **synthesized** for the 
initial selectioa Thronrfjin and DNA were incubated in a buffer containing 
50 mM Tris-Cl, pH 7.5. 100 mM NaCl 1 mM Mg CLsub.2 at 37.degree. C. for 
5 minutes. The thrombin-bound DNA was partitioned from unbound DNA by 
nitrocellulose-filter binding. DNA was ehrtcd from the filtas by 
denaturalion and phenol/chloroform extraction. A double-stranded DNA 
product with 3 biotin molecules at the 5' end of the complementary strand 
was created and an^lified by PGR using a 3' complimentary biotinyloted 
primer and sense 5' primer. The double-stranded product was bound to a 
streptavidin-agrose **matrix** and the nonbiotinylated ss DNAtonplate 
was isolated by alkaline denaturalioa This ss DNA template pool was used 
for the following round of SELEX. 

1 1. 5,541,31 1, Jul. 30, 1996, Nucleic acid encoding synthesis^ficient 
thermostable DNA polymerase; James E. Dahlberg, et aL, 536/23.7; 
435/252.8,320.1 [IMAGE AVAILABLE) 

US PAT NO: 5,54U 1 1 [IMAGE AVAILABLE] L7: 1 1 of 20 

ABSTRACT: 

A means for cleaving a nucleic acid cleavage structure in a site-q)ecific 
manner is disclosed. A cleaving enzyme having S' nuclease activity 
without intcffering nucleic acid syndietic ability is employed as the 
basis of a novel method of detection of specific nucleic acid sequences. 
Cleaving enzymes are produced throu^ the use of novel DNA sequences 
which encode novel thermostable polymerases. 

SUMMARY: 

BSUM(12) 

The immobilization of target nucleic acids to solid surfaces such as 
nylon or nitrocellulose is a common practice in molecular biology. 
Immobilization foimats eliminate the reassociation problem that can occur 
betweai complementary strands of target molecules, but not the problems 
associated with secomlary structure effects. Howcvct, these mixed phase 
fonnats (Le., Southern hybridization or dot blot hybridization) require 
time consuming fixation procedures. The hybridization reaction itself is 
kineticaily mudi slower than a solution phase hybridization reactioa 
Together, the fixation and hybridization procedures require a minimum of 
several hours to several days to perform. Additionally, the standard 
immobiUzalion procedures are often inefficient and result in the 
attachment of many of the target **molecules»* to •♦multiple** portions 
on the solid surface, rendering them incapable of subsequent 
hybridization to probe molecules. OvCTall, these combined effects resuh 
in Just a few percoit of the initial target molecules being bound by 
probes in a hytnidization reactioa 

DETDESC: 

DETD(78) 

The following is an example of the dual capture assay to detect an 
anligen(s): A sample to be analyzed for a given antigen(s) is provided. 
This sample may con^rise a mixture of cells; for example, cells infected 
with viruses display virally-encoded antigens on their surface. If the 
antigen(s) to be detected are present in solution, they are first 
attached to a **solid** **suppoft** such as the wall of a microtiter dish 
or to a head using conventional methodologies. The sample is then mixed 
with 1 ) the •♦synthetic** domain of a thermostable DNA polymerase 
conjugated to an antibody which recognizes either a fu^ antigen or a 
first epitope on an antigen, and 2) the 5' nuclease domain of a 
thennostable DNA polymerase conjugated to a second antibody which 
recognizes either a second, distinct antigoi or a second epitope on the 
same antigen as recognized by the antibody conjugated to the 
**synthetic** domain. Following an appropriate period to allow the 
interaction of the antibodies with their cognate antigens (conditions 
will vary depending upon the antibodies used; appropriate conditions are 
well known in the aii), the sample is thai washed to remove unbound 
antibody-enzyme domain complexes. dATP, dTTP and a small amount of poly 
d( A-T) is then added to the washed sample and the sample is incubated at 
elevated ten^wratures (generally in the range of 60. degree. -80. degree. C. 
and more preferably, TO.degrec. -75. degree. C.) to permit the thermostable 
♦•synthetic** and 5' nuclease domains to function, ff the san^ile contains 
the antigen(s) recognized by both separately conjugated domains of the 
polymerase, then an e^qroncntial increase in poly d( A-T) production 
occurs. If only the antibody conjugated to the ••synthetic*^ domain of 
the polymerase is present in the sample such that no 5' nuclease domain 
is present in the washed san^le, then only an arithmetic increase in poly 
d( A-T) is possible. The reaction conditions may be controlled in such a 
way so that an arithmetic increase in poly d(A-T) is below the threshold 
of detection. This may be accomplished by controlling the length of time 
the reaction is allowed to proceed or by adding so little poly d(A-T) to 
aa as template that in the absence of nuclease activity to generate new 
poly d(A-T) primers very little poly d(A-T) is * •synthesized* •. 

DETDESC: 

DETD(81) 

The production of poly d(A-T) may be detected in many ways including: 1 
) use of a radioactive ♦♦labcl^^ on either the dATP or dTTP supplied for 
the ••synthesis** of the poly d(A-T), followed by size separation of the 
reaction products and autoradiography; 2) use of a fluorescent probe on 
the dATP and a biotinylated probe on the dTTP supplied for the 
••synthesis** of the poly d(A-T), followed by passage of the reaction 



products over an avidin bead, such as magnetic beads conjugated to 
avidin; the presence of the floresoent probe on the avidin-oontaining 
bead indicates that poly d( A-T) has been formed as the fhioresccail probe 
will stidt tothe avidin bead only if the fhjorescenated dATP is 
incorporated into a covalent linkage with the biotinylated dTTP; and 3) 
changes fluorescence polarization indicating an increase in size. Other 
means of detecting the presence of poly d(A-T) inchide the use of 
intercalating fluorescence indicators to **monitor** the increase in 
duplex DNA foimatioa 

DETDESC: 

DETD(107) 

To determine whether other 5' nucleases in othw DNAft would be suitable 
for the present invention, an •♦array** of enzymes, several of which were 
reported in the literature to be free of apparent 5' nuclease activity, 
were examined. The ability of these other oizymes to cleave nucleic adds 
in a structure-specific manner was tested using the hairpin substrate 
shown in FIG. 6 under coiulitionsrqKnted to be optimal for **synthe8is** 
by eadi enzyme. 

1 2. 5,240,9 1 2, Aug. 3 1 , 1993, Transforming growth factor (TGF) peptides; 
George J. Todaro, 514/12, 13, 14, 15, 16; 530/324, 325, 326, 327, 328 
[IMAGE AVAILABLE) 
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ABSTRACT: 

Novel biologically active polypeptides, inchiding a new class of 
transforming growth factor (TGF) polypeptides, which exhibit cell growth 
promoting properties are disclosed, as well as a process for isolating 
the TGF polypeptides from both human and murine cell lines in homogoieous 
foratL Also disclosed are antigenic oligopeptides derived from the TGF 
pol>^peptides and antibodies raised thorefrom which have application in 
the dete^on and treatmmt of malignancies and oligopqjtides have the 
ability to bind with cellular growth factor receptors and thus to 
interfere with transformation of certain cell lines into a cancerous 
state. Compositions and methods based on the disclosed peptides for 
detection and treatment of cancer and other proliferative diseases and 
for cell or tissue growth associated treatment, e.g., wound healing 
ulcer therapy and bone loss are also described. 

DETDESC: 

DETD(37) 

The polypeptides and oligopeptides according to the invention as defined 
by the structural formulas (fonnulas I through IV) and peptide sequences 
given above can be prepared by **synthrtic** techniques, techniques 
whereby the pqitide is isolated from a naturally occurring source, e.g., 
cell lines and body fluids, and by techniques employing hybrid DNA 
technology. For those polypeptides and oligopeptides of the invention 
containing up to about 50 amino acid residues, conventional ♦♦solid*^ 
phase peptide ♦♦synthesis** is suitably employed. In this general 
♦♦synthetic** procedure for making pqitidea, which is described, for 
example, in US. Pat No. 4,341,76 1 to Ganfield et aL, enqsloys known 
side-chain protecting groups and conventional polystyrene resins 
supports-e.g., chloromethylated resins, hydroxymethyl resins or 
benzhydrylamine resins-to affect the amino acid coupling. For 
polypeptides containing in excess of about 50 amino acid residues, the 
process according to the invention for isolating homogeneous TGFs from 
natural sources (which is described in detail below) can be suitably 
en^loyed to obtain pure forms of the desired peptide. In this regard, 
particulariy suitable sources of the TGF polypeptides according to the 
invention include serum-free medium conditioned by retrovirus-transformed 
Fischer rat embryo fibroblasts, in particular fibroblasts transformed 
with Snyder-Theilen feline sarcoma virus, Moloney murine sarcoma 
virus-transformed mouse 3T3 cells and hiunan metastatic melanoma cell 
lines A2058 and A375. Sources and methods for suitable murine cell lines 
are described in DeLarco ct at (1980) J. BioL Chem 255. pp. 3685-3690 
and Ozanne et al. (1980) J. Cell. Physiol. 105. pp. 163-180. Sources and 
methods for human cell lines are similariy described in Todaro et aL 
(1980) Proc. NatL Acad. Scl USA 77, pp. 5258-5262 and Giard et aL 
(1973) J. Natl. Cancer InsL 51, pp. 1417-1423. The isolation process of 
the invention desoibed below can also be used to obtain TGF polypeptides 
according to the invention from various body fluids sudi as urine, serum, 
plasma, whole blood or oo^brospinal fluid of human or murine subjects 
carrying malignancies or transformed cells niiich produce TGF 
polypeptides. In this regard, a suitable source of TGF polypeptides 
according to the invention is the urine or other body fluids of mice 
which have been inoculated with tumor cells (human melanoma or 
transformed rat) known to produce TGF polypeptides. In all cases the 
identification and purity of the TGF polypeptide can be monitored by a 
radioreceptor assay based on receptor cross-reactivity with EGF (see 
ejqjerimental examples below). In techniques utilizing recombinant or 
hj^d DNA technology, the oligopeptides according to the invention or 
segments of the polyp^rtides according to the invention containing up to, 
for example, 20 amino acids can be used to deduce the codon sequence for 
single stranded nucleotide (DNA) probes. These nucleotide probes can then 
be ♦♦synthesized*^ using known ♦•synlhetic^^ techniques and used as a 
probe to obtain messenger RN A (mRNA) coding for growth factor-type 
polypeptides in both nomial and transformed cells or body fluids 
containing said peptides. Once messenger RN A is obtained, conventional 
techniques can be used for reverse transcribing of the mRNA to 
complementary DNA (cDNA) and subsequent cloning of the cDNA in a suitable 
vector to obtain expression of the desired polypeptide. 

DETDESC: 

DETD(122) 

was ♦•synthesized^^ using the • •solid* *-phase technique of Ohgak et al. 
(1983) Journal of Immunol. Meth. 57, pp. 171-184. This oligopeptide was 
then coupled to keyhole limpet hemocyanin in accordance with the 



procedure of Baron et al. (1982) Cell 28, pp. 395-404, and used to 
immunize rabbits (Baron et al. (1982) Cell 28, pp. 395-404) and sheep 
(Lemer (1982) Nature 299, pp. 592-596). Antisera were assayed against 
peptide by a peroiddase-finked immunoassay (Kiikegaard and Perry 
Laboratories, Gaithersberg, Md.) and against homogeneous rat TGF 
(purified according to Example II above), by immunoprecipitation (Bister 
ct al. ( 1 980) J. Virol. 36, pp. 6 1 7-62 1 ) and Western blotting techniques 
(Burnett (1981) Analyt. Biochem. 1 12, pp. 195-203). Binding of .sup. 125 
I-labeled rat TGF and mouse EGF (Bethesda Rcseardi Labs, Bcthesda, Md.) 
to A43 1 cells grown in 96-well microtiter plates was as described in 
Prosset al. (1977) Proc. NaU. Acad. Sci. USA 74, pp. 3918-3921. 



DETDESC: 



DETD(130) 



for transfaring reactants and reagents into the reaction chamba" and 
gaseous by-products of a reaction out of the reaction chamber. Separated 
oligonucleotides and polynucleotides can be setectably transferred from 
the sq)arating device alternatively into the first or the second reaction 
vessel. The device also includes a second transfer device for 
transferring the gaseous by^nroducts out of the second reaction vessel 
and a collection chamber for collecting the gaseous by-products. The 
collection chamber is in conununication with the second transfer device. 
Finally, the apparatus contains an analyzo- for analyzing the relative 
abundance of the components of the gaseous by-product by mass sudi as a 
mass ^wctrometer, the analyzer being in communication with a transfer 
device for transferring gaseous by-products from the collection chamber 
to the analyzer. 



SUMMARY: 



The chemical •♦synthesis** of rat TGF, having the chemical formula given 
in Example II, was performed manually by the stepwise **solid**^hase 
approach according to the general principles described by Menifield 
(1963) J. Amer. Chem Soc. 85, pp. 2149-2156. The differential 
acid-labile protecting group strategy was adopted for this **synthesis** 
with the conventional combination of tertbutyloxycarbonyl for N-amino 
terminus and benzyl alcohol derivatives for ihe side chains. A more acid 
stable benzyl ester linkage that anchored protected amino acids to the 
polymeric **support** was used to minimize loss of peptides during the 
repetitive acid treatments (Mitchell et al. (1976) J. Amer. Chem. Soc. 
92, pp. 7357-7362). Complete deprotection and removal of peptide from the 
resin was by the low-high HF method of Tam et al.( 1 983) Tetrahedron Lett 
23, pp. 4435-4438, which differed &om the conventional HF deprotection 
method and removed boizyl protecting groups by the S.sub.N 2 mechanism in 
dilute HF solution to minimize serious side reactions due to carfoocations 
generated in the conventional S.sub.N 1 deprotection method Furthennore, 
it is also designed to reduce many cysteinyl side reactions that often 
hamper the **synlhesis** of proteins containing ••multiple** disulfide 
linkages. 



BSUM(18) 

In the preferred embodiment of the invention, the polynucleotides are 
RNA/DN A hybrid molecules generated from the DNA to be sequenced To form 
these hybrids, DNA to be sequenced is broken into fragments aiul each 
fragment used as a ten^late to form one or more RNA transcript(s). The 
RN A transcript(s) is then extaided on the original intact DNA template 
with deoxyribonucleotides to form the DNA portion of the hybrid(s). The 
extension is tenninated randomly by addition of dideoi^micleotides to the 
polymerase reaction. This yields RNA/DNA hybrid **raolecules** which arc 
"**random**" in length at the 3' end The molecules can then be 
randomized at the 5' (RNA) end preferably by using an RNA cxonuclease 
which under appropriate ocmditions, degrades the 5' RNA portion. The 
result of this procedure is a family of polynucleotides having the 
characteristic set forth above. The "axis" referred to above is the 
dividing line between the RNA and DNA and it immediately follows the 3' 
most ribonucleotide of all the hybrid molecules. 

DETDESC: 



DETDESC: 
DETD(132) 

Under reducing or nonreducing conditions, the purified **synthetic** 
rTGF was found to give a sin^e band with an apparent molecular weight of 
7000 on SDS-PAGE electrophoresis. Amino acid analysis by 6N HCl and 
enzymatic hydrolysis provided the e^tpcded theoretical molar ratio of the 
proposed sequence. No free thiol was detected by Elbnan's method of 
sulhydryl determination on **synthetic** rTGF, but uponthiolytic 
reduction, the expected theoretical value of six cysteines was obtained. 
These findings ••support** the conclusion that ••synthetic** rTGF is a 
single diain polypeptide containing six cysteines in disulfide linlcages, 
whidi is in agreement with the ejgKCted chemical properties of the 
natural rTGF. Additionally, **synthctic** rTGF coehrted with the natural 
rTGF as a single symmetrical peak in C.sub. 1 8 reverse phase HPIX. 



DETD(n3) 

In the second procedure, which is the preferred method, RNA copies are 
made without use of a primer. If ribonucleotides are added to the 
reaction mixture in hig^ concentration in the absoice of sigma factor, 
which controls initiation of RNA polymerization only finm special DNA 
sequences called promoters, then RNA polymerase initiates RNA 
•♦synthesis^* at **random** points along the DNA template and a free end 
stimulates initiation at that site. Tbt procedure is carried out in 
substantially the same way as for primed RNA synthesis except that no 
primers are added and a concentration of about 2 millimolar 
ribonucleotides is used 

DETDESC: 

DETD(157) 



DETDESC: 
DETD(193) 

Peptides, corresponding to amino acids from portions of rTGF amino acid 
sequence, described above in Example II, were •♦synthesized** 
conwnercially (Peninsula Labs) by the standard ••solid^* phase technique 
of Ohgak et al. (1983) Journal of Inummol. Meth. 57, pp. 171-184. ff 
necessary, peptides were purified by reverse phase high performance 
liquid duumatography (HPLC) prior to use. 

DETDESC: 



DNA or RNA bands collected as fractions can be •♦monitored** 
spectrophotometrically at wavelengths of 260 and 280 nm or by ethidium 
bromide fiuorescoit quantitatioa See Maniatis, pp. 468-469; 163. The 
preferred method of ethiduim bromide fluorescent quantitation is to use 
ethidium bromide in the gel or in the anode well at a concentration of 
about 0.5 ug/ml. See Maniatis, p. 1 63. Also, it is not necessary to 
remove ethidium bromide from RNA or DNA to perfomi primed •♦synthesis** 
of Step IIL (See Methods of Enzymology, voL 65, p. 565 (1980)). If the 
mass **labeled** nucleotides contain in addition a radiolabel, then the 
bands can be **monitored** by a scintilation counter. 

DETDESC: 



DETD(251) 

♦♦Synthetic^* rat TGF was prepared as described above in Exan^le V. 
Purity of the protein was confimied by sodium dodecyl 
sulfate-polyacrylamide gel electrophoresis, amino acid analysis, and 
reverse phase hi ^-performance liquid chromatography. The biological 
activity of TGF preparations and ♦♦synthetic^* TGF was **monitored** by 
means of an EGF radioreceptor assay. (Todaro et al. (1976) Nature 264, 
26.) Bone resorption was assessed by measuring the release of .sup.45 Ca 
ftxjm previously ••labeled*^ fetal rat long bones. Pregnant rats at the 
1 8th day of gestation were injected with 200 .mu.Ci of .sup.45 Ca. (Raisz 
(1975) J. Clin. Invest 44, 103.) The mothers were killed on the 1 9th day 
of gestation, and the fetuses were removed Hie mineralized shafts of the 
radii and ulnae were dissected free of surrounding tissue and cartilage 
and placed in organ culture. The bones were incubated in BGJb medium 
(Irvine Scientific) for 24 hours at 37. degree. C. in a humidified 
atmosphere of 5 percent of CO.sub.2 and 95 percent air to allow for the 
exchange of loosely complexed .sup.45 Ca, The bones were then cultured 
for 48 to 120 hours in BGJb medium supplemented with 5 percent fetal calf 
serum (KC Biologicals) containing control or test substances. 
Bone-resorbing activity was measured as the percentage of total .sup.45 
Ca released into the medium and was expressed as a treated-to-control 
ratio. Statistical significance was detemiined with Student's t test for 
unpaired data. 

13. 5,22 1,5 1 8, Jun. 22, 1 993, DNA sequencing apparatus; Randell L. 
Mills, 422/62, 67. 82.05; 435/284.1, 287.2; 436/89 [IMAGE AVAILABLE] 
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ABSTRACT: 

The DNA sequencing apparatus contains the following components. A firet 
reaction vessel contains a reaction chamber into and out of which can be 
transferred reagents, reactants and reaction products. A device for 
separating individual oligonucleotides and polynucleotides on the basis 
of length, such as an clectrophoretic unit, receives reaction products 
from the first reaction vessel. A second reaction vessel is designed for 
oxidizing pentose sugars. It comprises a reaction chamber having a device 



DETD(237) 

In reference to Methods I, two procedures of producing RNA copies of the 
single stranded restriction fragments are described. See pages 53-54. 
Procedure A involves using primed RNA ••synthesis**; Procedure B involves 
using RNA polymerase under conditions that allow the enzyme to initiate 
RNA polymerization randomly on a DNA t«iy)late with high activity. Both 
methods may give rise to subsets that have a common 5' end. In this case 
the simple strategy described below is used to solve for the sequence 
from the data. But, the replication products may not all have a common 5' 
end; therefore, the data must be treated as if subsets are made finm the 
loss of nucleotides randomly from the 3' and 5' end of the largest 
polynucleotide and the **matrix** method of analysis nuist be used as 
described in this discussioa 

DETDESC: 

DETD(261) 

For the preferred method since the 3' ••random** hybrid ♦♦molecules** 
are 5' randomized by a procedure which only removes RNA, the most 3' 
junction of RNA and DNA relative to the conqjlement of the parent 
represents the "axis". Furthermore, if one RNA copy is isolated wiien 
following the procedure described in Methods I, then each of the 
polynucleotides generated from subsequent reactions and scanned, yields 
the solution of one nucleotide. Thus, the ratio of the number of 
"unknowns" solved to the total number of polynucleotides generated is 
one. If more than one RNA copy is isolated, then the ratio is x/xR= 1/R, 
where R is the number of RNA copies isolated. 

14. 5,185,147, Feb. 9, 1993, Short polypeptide sequences useful in the 
production and detection of antibodies against human immunodeficiency 
virus; Lawrence D. Papsidero, 424/188.1, 208.1; 514/13, 14, 15, 16, 17; 
530/326, 327, 328, 329, 387.2, 387.9, 388.35, 402, 403, 826; 930/221 
(IMAGE AVAILABLE] 
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ABSTRACT: 

Polypeptides in the size range 6- 1 1 amino acids from discrete regions of 

the human immunodeficiency vims p 1 7 protein are immunogenic and form the 

basis for diagnosis and therapy of HI V-rclated disease. 

DRAWING DESC: 

DRWD(10) 

FIG. 5. Epitope mapping of monoclonal anlibodles to pi 7 using epitope 
scanning (Geysen tcxduiique). A series of sequential, overlapping 
hexapeptides woe **synthesized** in situ on **solid** phase pins, as 
described in Materials and Methods. The peptide series corresponds to the 
entire HIV pl7 reading frame, be^nning at the ATG (met) start codon. The 
peptides were probed for immunoreactivity against monoclonal anti-pl7 
antibodies (clones 32/5.8.42 and 32/1.24.89) at 10 ug/ml. The reactions 
were developed using biotin-labeled goat antibodies to murine IgG 
followed by streptavidin-potixidase and then substrate. Results are 
expressed as optical density (ordinate) versus peptide number (abscissa). 

DETDESC: 

DETD(27) 

Polypeptide multimers may be prepared by bonding together the 
•♦synthesized** polypeptide nwnomers in a head4o-tait manner using the 
aforementioned **solid** phase method; i.e., one conqilete polypeptide 
sequence can be **synthc^zed** on the resin, followed by one or more of 
the same or different polypeptide sequences, with the entire multimeric 
unit thereafter being cleaved frnm the resin and used as described 
herein. Such head-to-tail polypeptide multimers preferably contain about 
2 to 4 polypeptide repeating units. 

DETDESC: 

DETD(41) 

The polypeptides of this invention are chemically **synlhesi2ed** by 
**solid**^hase methods as previously destribed (18, 30) [See also U.S. 
Pat No. 4,3 16,891, issued to Guillemin et al.J The ♦•solid** phase 
method of polypeptide **synthesis** is practiced utilizing a Beckman 
Model 990B Polypeptide **Synthesizer**, available commercially from 
Beckman Instrument Co., Berkeley, Calif, or an equivalent instrument 

DETDESC: 

DETD(43) 



citnite buffer/0.03% hydrogen per^fie). Reactions were stopped after 30 
minutes by removing the pins and absorbance measuremoits were taken at 
450 nm using a mitroplate reader. 

DETDESC: 

DETD(102) 

Competitive inhibition expeiwasBts were performed with soluble, 
**synthetic** peptides dissolved in PBS-T. **SoUd**-phase target antigen 
represented 96-well microplates which were coaled with HIV (5 ug/ml) for 
1 8 hours at 4 degrees C. For oon:q)etition analysis, various ooncentrations 
of **synthetic** peptides were allowed to react within HTV-coated 
microwelts in the presmce of biotin-**labeled** MAbs for 90 minutes at 
37 degrees C. Biotin dmvitization was performed using 
N-hydroxysuccinimide-d4)iotin (Calbiochem, La JoUa, Calif.) (15). The 
concentration of biotin-MAb chosai corresponded to approximately 40% of 
maximal binding activity. Afta* aspiration of the proberinhibitor 
mixture, the wells were washed five times with PBS-T and 
streptavidin-peroxidase (Jackson Labs) was added for a further 30 
minutes. Thereafter, washed wells received ABTS substrate sohition and ■ 
absorbance was **monitQred** as above. Specific inhibition was calculated 
according to the formula: 

DETDESC: 

DETD(105) 

Epitope scanning. The strategy employed consisted of the oottstmctton of . 
sequential, ova-li^>ping hex^>eptides v/hich oon^letely panned the entire 
HIV p 1 7 amino acid sequence (16). Since the anti-p 1 7 MAbs under study 
strongly reacted with the prototype HTLV-IIIB strain of HIV, its 
published sequences were used to construct peptide homologs (17). 
Peptides were •*synthesized** in situ on plastic pins w^ch conform in 
configuration to a standard 96-weU microplate, using reagents and a kit 
(Epitope Mapping Kit) provided by Cambridge Research Biodionicals, Inc., 
Valley Stream, N. Y. After stqvwise. •*solid**-phase **syntheses**, the 
peptides were de-protected (20%) piperidiiw in dimethyl fonnamide), 
washed and air-dried. Included in the expedment was the use of 
concurrently-* *synthesized** peptide controls with known reactivity 
versus available antisera. These pqrtides rqiresented the sequences Pro 
Leu Ala Gin and Gty Leu Ala Gin. One of these peptides (Pro Leu Ala Gin) 
is known to react with antibody to sperm vikaie myoglobin, while the other 
is non-reactive but similar in structure. These EIA-testable peptides 
were included in each assay rua 

DETDESC: 



In preparing a **synthetic** polypeptide of this invention by the above 
**solid** phase method, the amino acid residues are linked to a resin 
(**solid** phase) through an ester linkage from the carboxy-terminal 
residue. When the polypeptide is to be linked to a carrier via a Cys 
residue or polymerized via terminal Cys residues, it is convenient to 
utilize that Cys residue as the carboxy-terminal residue thai is 
ester-boiuled to the resin. 

DETDESC: 

DETD(50) 

It is also to be noted that a **synthetic** multimer of this invention 
can be prepared by the **solid** phase, **synthesis** of a plurality of 
the polypeptides of this invention linked together end-to-oid 
(head-to-tail) by an amide bond between the carboxyt-terminal residue of 
one polypqitide and the amino^ominal residue of a second polypeptide 
"peptide bond". Such **synthetic** multimers are preferably 
* •synthesized** as a single long polypeptide multimer, but can also be 
prepared as individual polypeptides that are linked togetho: subsequent 
to their individual **synthesis**, using a carbodiimide reagent such as 
l-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride in water. 
The total number of amino acid residues contained in a multimer prepared 
as a single polypeptide chain is preferably less than about 50. A 
••synthetic** head-to-tail multimer more preferably contains two to about 
four blocks of linked, **synthetic**, **random** copolymer polypeptides 
of this invention, and a total of less than about 40 amino acid residues. 

DETDESC: 

DETD(54) 

The polymer so prepared contains a plurality of the •♦synthetic^*, 
••random** copolymer polypeptide repeating units that are bonded together 
by oxidizing cysteine (cystine) residues. Such polymers typically contain 
their polypeptide repeating units bonded together in a head-to-tail 
manner as well as in head-to-head and tail-to-tail manners; i.e., the 
amino-iemiini of two polypeptide repeating units may be bonded together 
through a a single cystine residue as may two carboxyl-termini since the 
linking groups at both polypeptide termini are identical. 

DETDESC: 

DETD(10l) 

♦•Solid^ •-phase •♦synthetic*^ peptides were examined for their 
immunoreactivity using enzyme immunoassay (El A). Polyethylene pins, with 
peptides on their surface (see below), were counter-coated in EI A buffer 
(PBS/1% ovalbumin/ 1 % bovine serum albumin/0. 1 % Twecn-20) for 1 8 hours at 
4 degrees C. After washing with PBS-T (4.times. 10 min), the pins were 
incubated in microplates containing MAb or control antibody, each at 1 0 
ug/ml, for 18 hours at 4.degrec. C. After washing as above, incubation 
was allowed to proceed for 1 hour in enzyme-conjugated antiglobulin 
(anti-murine IgG: peroxidase; Jackson Labs). The washed pins were next 
immersed into wells containing ABTS substrate solution 
(azino-bis-3-ethy!benzthia2oIine-6-sulfonic acid, 0,5 mg/ml inpH 4.0 



DETD(114) 

To confirm the data obtained from epitope scaiming experimoits, soluble 
peptides were **synthesized** whidi corresponded to the amino4erminal, 
MAb 32/5.8.42-binding site (qjitope "A"; residues 12-19); the MAb 
32/1.24.89-binding site (qiitope "B"; residues 17-22); and to a region 
coidaining both binding sites (epitope "A/B"; residues 12-22): these 
**synthetic* • peptides were tenned SP- 1 7-A, SP- 1 7-B and SP- 1 7- A/B, 
respectively. At the e}q)erimental level, each soluble peptide was allowed 
to compete with **solid**-phase HIV for the binding of both M>Ujs. As 
shown in FIG. 6, SP- 1 7- A effectively inhibited the binding activity of 
MAb 32/5.8.42, ejdiibiting an ID.sub.50 dose of approximately 1 ug/ml. 
This peptide was immunologically specific, iiusmuch as no effect was 
noted on the reactivity of MAb 32/1.24.89. SP-17-B, conesponding to the 
binding site of MAb 32/1.24.89, was capable of inhibiting homologous 
antibody but only at very hi^ concentrations (ID.5ub.50 of approximately 
3.2.times. 1 0.sup.3 ug^ml), indicating a low affinity interactioiL 
However, the inhibition was inununologically specific. Further studies was 
a **synthetic** peptide which contained both MAb binding sites. This 
peptide, SP- 17-A/B was a strong inhibitor of eadi anti-^1 7 antibody (FIG. 
6). The ID.sub.50 dose versus MAb 32/5.8.42 was similar to that observed 
with SP-17-A (0.4 versus 1.06 ug/ml). In distinction, SP-7-A/B was almost 
500 times more effective than SP-17-B with re^)ect to its capacity to 
compete MAb 32/1.24.89 (ID.sub.50 dose 6.03 ug/ml versus 
3.2.times.l0.sup.3 ug/ml). Of the three **synlhetic** peptides studied, 
none demonstrated any detechabte inhibition of an irrelevant MAb 
(anti-HIV p24, clone 32/5. 17.76), at dose ranges of up to lO.sup.3 ug/ml. 

15. 5,137,816, Aug. 1 1, 1992, Rhizobial diagnostic probes and rfaizobium 
trifolii nifH promoters; Barry G. Rolfe, et al., 435/172.3, 252.2, 252.3, 
320.1, 878; 536/23.6, 23.71; 935/41, 72 [IMAGE AVAILABLE] 
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ABSTRACT: 

This invention provides useful promoters from the R. trifolii nifH gene 
for the construction of recombinant molecules to regulate foreign genes 
for expression under desired conditions. In particular, the promoters act 
to control expression of the foreign genes within root nodules fonned by 
rhizobial bacterial strains in symbiotic combination with host plants. 
A rhizobium diagnostic segment (RDS) is also provided comprising a DNA 
segment found at more than one location in rhizobia, the RDS being 
species-specific, and detectable by DNA hybridization under stringent 
conditions. A recombinant plasmid comprising a RDS and a bacterial strain 
containing the plasmid arc provided. Methods are provided for identifying 
species and strains of field isolates of Rhizobium, using RDS's. One RDS 
exemplified comprises 5' sequences from the R. trifolii nifH gene. 

SUMMARY: 

BSUM(5) 

Prokaryotes can use a wide variety of nitrogen compounds as sole sources 
of cellular nitrogen. This variety includes ammonia, dinitrogen and 
nitrate among the inorganic compounds, and proline, arginine and 
glutamine among complex organic compounds. Each species can utilize a 



differcnl •♦array** of nitrogen con^unds. Glutamine, ghitamaie and 
aspartate are the key nitrogen con^wunds in inlennediary metabolism. The 
latter two are the starting con^unds of many pathways of amino acid 
biosynthesis and serve as amino group donors in many reactions. In all 
other cases the amino group is donated by ghrtamine. The major enzyme 
required for the assimilation of ammonia is £^utamine **synthetase**, 
which catalyses the reaction: 

DETDESC: 

DETD(126) 



Recombinant plasmids containing inserts of the gene encoding the toxic 
oystal protein of B. thuringiensis are obtained using the techniques 
described (Wong, R C. et al. (1983) J. BioL Chem. 258: 1960-1967). The 
recombinant plaanid pES 1 (ATCC Numbo* 3 1 995) consisting of the plasmid 
vector pBR322 and DNA homologous to the 30, 32 aiul 37 megadatton 
plasmids, as well as DNA homologous to linearized forms of the very large 
plasmids of B. thuringiensis is partially cleaved with EcoRI to give 
linear molecules. These partial cleavage products are further restricted 
by the enzyme Aval. The digestion conditions are as recommended by the 
manufacturer. A probe for the toxic oystal protein gene is isolated and 
radioactively **labelled** as previously described (Wong, H. C. el al. 
(1983) sec supra). The restriction fragments are separated by agarose gel 
electrophoresis and the **labelled** probe is foimd to hybridize to one 
fragmrait of approximately 1 5 kilobascs (kb). This fragmait includes the 
EcoRI fragments D and F (Wong et al., supra). The 15 kilobase fitigment is 
then cloned into M13mp8 or M13mp9 according to standard procedure 
(Messing, J. and J. Vleira (1982) Gene 19:269-276) and transformed into 
E. coli JM 1 03, The single stranded DNA fixon the extruded phage particles 
is purified and replicated in-vitro by use of a **synthetic** primer 
(5'-TGTTATCCATGGGTTACCTCC-3'). (The general method of site specific 
mutagenesis is described in Zollw, M. J. and M. Smith (1982) Nucleic 
Acids Research 10:6487-6500.) The resulting double-stranded recombinant 
plasmid is thai transformed back into E. coli JM 103 and amplified The 
amplified double-stranded plasmid DNA is purified finm the E. coli JMl 03 
cells and cleaved with the restriction endonuclease Ncol and Aval Ncol 
cleaves at the site of the **synthetic** primer (which is the initiation 
site of the toxic crystal protein gene) and Aval cleaves at a site which 
is downstream fit»n the 3'-endofthe toxic oTstal protein gene. The 
overhangs are then filled in to blunt ends (Maniatis, T. et aL ( 1 975) 
supra). Finally the pSS204 recombinant plasmid uiiich is derived from 
pSUP204 is cleavMl with EcoRI and the overhangs filled in to bhmt ends. 
Hindm linktfs are then added to both the B. thuringiensis toxic crystal 
protein gene fragment and to the pSS204 recombinatiL Following the 
Hindin digestion of both components, the toxic oystal protein gene and 
the pSS204 recombinant plasmid are ligated together to give a pSS204-B. 
thuringiensis toxic crystal protein gene cointegrate. The mixture is 
transformed into a suitable E. coH host, e.g., K802, SMIO or RRl. 
Plasmids are isolated from individual colonies and the orientation 
(ktermined by restriction mapping. A colony containing a plasmid with the 
correct orientation is then coiijugaled to a rfaizobial strain and the 
plasmid is transferred as already described The production of mRN A 
and/or the toxic crystal protein is **monitored** as already described 
(Wong et at, supra). 

DETDESC: 

DETD(157) 

Radioactive probes were prepared by primed **synthesis** using 
**random** 8-12 nucleotide long oligonucleotide primers made from calf 
thymus DNA Template DNA ( 1 00-200 ng purified restriction fragment, or 
I -2 Jiiu.g lioear plasmid DNA) and 1 00 .mu.g primer were mixed in 20 .niu.l 
Rsub.2 O, doiabired by boiling for 2 minutes and quick cooled on ice. 
Synthesis was iiiitiated by the addition of 50 mM Tris-HCl pH 8.0, 20 mM 
KCl, 7 mM MgCLsub.2, 10 mM .beta.-mercaptoethanol, 600 .mu.M dGTP, 600 
.mu.M dTTP, 600 .mu.M dATP, 0.3 .mu.M .alpha..sup.32 P-dCTP (3000 
Ci/mmole, Amersham) and 5 units E. coli DNA polymerase I (Klenow 
fragment). This mix was incubated at 37. degree. C. for 30 minutes. For 
probes with higher specific activities the 600 .mu.M dATP was replaced 
with 0.3 .mu.M .beta..sup.32 P-dATP (3000 Ci/mmoIe). The reaction was 
stopped with 25 mM EDTA and extracted with phenol and chloroform. 

16. 5,089,406, Feb. 18, 1992, Method of producing a gene cassette coding 
for polypeptides with repeating amino acid sequences; Jon 1. Williams, et 
al., 435/172.3, 69.1; 530/353. 356; 935/10 [IMAGE AVAILABLE] 
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ABSTRACT: 

This invention relates to processes for the microbial production of 
peptide oligomers, to polypeptide products resulting from application of 
any of these processes, and to microbes for use in such production. 
Another aspect of this invention relates to processes for genetically 
engineering such microbes and to plasmid vectors for use in such 
engmeering. 

DETDESC: 

DETD(2) 

One aspect of this invention relates to a process for forming 
double-stranded DNA fragments uluch code for a desired repeating amino 
acid sequence with linker DNA ends which may be inserted into a suitable 
pla.smid vector. As part of the first step of the process at least two 
**synthetic** oligodeoxynucleotides which can function as coding or 
anticoding strands for a desired amino acid sequence are prepared. 
Oligodeoxynucleotides are polymeric DNA sequences which are linear chains 
of dcoxynucleotides covalently linked through a phosphodiester bond 
between the C5' and C3* atoms of adjacent deoxyribose sugar moieties. The 
•♦synthetic** method for preparing such oligodeoxynucleotides sequences 
may vary widely. For example, they can each be chemically • •synthesized* * 



by any one of several available sohiu% or **solid** phase techniques. 
See M.H. Caruthers ct al.. Genetic Engineering, Vohime 4 (J. Setlow and 
A HoUaoidar. eds.; Plenum Press, 1982) for a review of the prefored 
**solid** phase *»syathesis** technology based on phoqihoramidite 
chemistries as originally disclosed in S.L. Beaucage and M. Caruthen, 
Tetrahedron Letters 22, 1859-1862(1981). 



DETD(8) 

llie dioice of imcleotide sequeiux in the synthdic oligodeoxynucleotides 
i s governed by the order of amino acids in the basic r^)eating unit for 
which directly rq>eating oligomers are desired in product polypeptides. 
One or more of the synthetic oligodeoxynucleotides can then bo selected 
to code for the desired basic repeating peptide unit or a circularly 
pomuted version of this coding sequoice. Coding sequoices are chosai on 
the basis of the goictic code and preferred oodon usage in the host 
mioxxirganism in \^ch the synthetic gene described in this invention is 
to be expressed More than one coding sequence may be chosen in 
situations vihen oodon preference is unknown or ambiguous for optsaaun ^ ' 
codon usage in the chosen host inicToorgaiiisnL The length of the selected 
or prepared oligodeoxynucleotides may vary wdely. The minimum length of 
the oligodeoxynucleotide for use in the process of this invention is a 
number of covalently joined nucleotides ^cfa is equal to three times the 
tmniber of amino acids in the basic repeatiiig pqitide uiiit The inaxirnum 
length is not critical and the employment of **synthBtic** 
deoxynucleotides with integral **nuiltiples** of this number of bases is 
also acceptable arid is prefenvd if the number of amiiio acids in the 
basic repeating peptide unit is less than about 4. 

DETDESC: 

DETD(16) 

Following treatment with a DNA polymerase^ the **8ynthetic** 
double-stranded DNA fragments prqiared in certain embodiments of the 
invention are fractionated to isolate only those fiagnients of greater 
than some minimum size for use in subsequent process steps. This 
purification procedure may also be necessary for any natural genes, goie 
fragments or DNA copies of messenger RNAs for specific genes or gene 
fragments wliic^ are of utility in certain embodiments of the process of 
this invention as desoibed below. The method of purification can be 
chosen &om. a variety of biochemical tetdmicpies inctuding size exclusion 
cfaromatogr^ifay, ion exchange chromato^Bphy and afiSnity cfaromalography. 
The current preferred method is size exclusion chromatography over a 
suitable separation **mgtrix**; many such matrices are co mm ercially ' 
available. 

DETDESC: 

DETD(38) 

The following complementary and overlapping oligodeoxynucleotides were 
prq}ared using **solid** phase pho^horamidite chemistry as disclosed in 
Beaucage and Canithen, op. dl, on an Applied Biosystems model 380 DNA 
♦♦synthesizer**: ##STR13## Each oligodeoxynucleotide was isolated from 
shorter chain-elongation failure products by electrophoresis on and 
elution from 20% polyatrylamide gels containing 8 M urea. The final 
product was greater than 95% pure as determined by densitometry of 
autoradiograms prepared from end-labeled oligodeoxynucleotide products 
separated by analytical gel electrophoresis. Phosphate was added to the 
5' ends of oligodeoxynucleotides A and B in sepanOt reactions that 
contained 8.6 nmol oligodeoxynucleotide and 20 units T4 polynucleotide 
kinase in 35-45 ul buffer (66 mM Tria-HCl, oH 7.6, 1 mM spermidine, 10 mM 
MgCLsub.2. 15 mM dithiothreitol, 200 ug/ml bovine semm albumin (BSA), 
and 1 mM [.gamma.-.i^.32 PJATP with a q)ecific activity of 0.2 
Ci/mmol). These reaction mixtures were incubated for 2 hr at 37.degree. 
C, then they woe combined and were incubated at 14.degree. C. 
overnight During this time, oUgodeoxy nucleotides A and B were 
annealing, presumably to form 17 base pair heteroduplexes with one base 
pair overhanging 3' ends or 1 0 base pair heteroduplexes with 8 base pair 
overhanging 5' ends. T4 DNA ligase (40 units) was added and incubation 
was continued at 1 4.degree. C. for three days to polymerize the annealed 
oligodeoxynucleotides into long repetitive heteroduplex DNA coding for 
mult4}le repeats of the tripeptide (Gly-Pro-Pro). These ♦•synthetic** 
genes were dialyzed against TE buffer (10 mM Tris-HCl, pH7.5, I mMEDTA) 
to remove unincorporated oligodeoxynucleotides and buffer components. The 
ends of the •*synthctic** genes were then bhmt-ended by using three 
units of the Klenow fragment of E. coli DNA polymerase I in a reaction 
(50 ul total volume) containing the following: 600 uM each of dCTP, dGTP, 
dATP and TTP; 50 mM Tris-HCl, oH 7.8; 9mM MgCl.sub.2 ; 10 mM 
2-mercaptoethanol; and 50 ug/ml BSA This reaction mixture was incubated 
at 14.degree. C. for 30 minutes, then Na3EDTA was added to 10 mM and 150 
ul of TE buffer was also added. The **syiithctic^* genes were purified on 
a DE-52 column, then ethanol precipitated. These **synthetic** genes were 
combined with the excluded fraction of another batch of **synlhetic** 
genes prepared in substantially like manner that had previously been 
passed over a Sepharose 6B (Pharmacia) column. The combined **synthetic** 
genes were size fractionated on a Sepharose 4B (Pharmacia) colunrn. The 
size distribution of **synthetic** genes was determined by 
electrophoresis on a 5% polyacrylamide gel. 

DETDESC: 

DETD(49) 

Direct sequencing of the 5' junctions of the **syiithetic*» gene insert 
in several supercoiled plasmid DNAs bearing a ••synthetic** collagen 
analogue gene without DNA linkers was conducted as disclosed in R. J. 
Zagursky et al.. Gene Analytical Techniques 2; 289-94 (1 985). The 5' and 
3' gene orientations as used here respectively refer to the proximal and 
distal junrtions relative to the lambda PL promoter located in p JL6. The 
following oligodeoxynucleotide was prepared by **solid^* phase automated 



••synthesis** for priming DNA sequencing reactions based on tiieSanger 
dideoxynucleotide sequencing method as adapted by Zaguisky et at: 
##STR14## Primed **synthesis** reactions using this oligodeoxynucleotide 
allow sequencing into any gene inserted at the Cla.sub.1 site of pJL6 and 
in a direction reading toward the HindUI site of 0JL6. On the basis of 
proper reading frame and correct coding information at both the 5' and 3' 
junctions, one of these ptasmids was designated p AC) and investigated 
further. 

DETDESC: 

DETD(54) 

About 20 ug of each RN A sample was prepared for gel electrophoresis as 
disclosed in T. Manialis et aL, Molecular Cloning (Cold Soring Harbor, 

1982X pp. 202-203. The RN A samples were electrophoresed on a 1.0% 
agarose-formaldefayde gel at 30 V. ovonig^ The next morning, the gel 
was stained with acridine orange to visualize the RNA and processed for 
Northern hybridization analysis according to the procedure disclosed by 
Barinaga et aL in Transfer of RNA to **Solid** Supports (Schleicher and 
Schuell). The agarose-formaldchyde gel was blotted onto DBM papa- 
ovemi^ Northan prehybridization solution was prepared as described 
by Barinaga et al. The DBM paper with transferred RNA was incubated in 17 
ml prdiybridization sohition at 42.degree. C. ovemi^it The probe for 
the Northern blot consisted of oligodeoxynucleotide B of Exan^le I 
radiolabeled with T4 polynucleotide kinase in the presence of 
(.gamma.-,sup.32 PJATP. The hybridization solution consisted of 25% 
formamide, 5X SSPE, 0.05% SDS, I nM Na.sub.2 EDTA, IX Denhardt's solution 
and 750 ug/ml salmon sperm DNA (see T. Maniatis et al, op. ciL, for 
definition of DC SSPE). The probe and hybridization sohition were mixed 
and incubated with the DBM paper containing transferred RNA at 37.degree. 
C. overnight The DBM paper was then washed successively in 1 1 4X SSPE, 
0. 1% SDS for 20 mimites at SS.degree. C, 800 ml minutes at 55.degree. 
C„200 ml of 4X SSPE for 1 minute at 55.degree. and 500 ml of 2X SSPE at 
room ten^>erature for 2 miiuites. The blot was subsequently dried and 
e]q)osed to X-ray fihn ovemighL The autoradiogram resulting fixjm this 
e^qwsure showed very strong probe hybridization to DC 1 139A(pACl) RNA for 
the culture induced at 41 .de^ee. C. Hybridization in all other strains 
and under atha: culture conditions including growth of DCl 139A(pACl) at 
30.degree. C. was minimal. These data demonstrate unambiguously that 
strong induction of collagen analogue oligodeoxy-nucleotide B-^;>ecific 
messenger RNA **synthesis** from the .lambda.P.sub.L promoter occurred 
only at the high ten^Krature and only in strain DCl t39A(pACl) as 
eq>ected. 

DETDESC: 

DETD(68) 

Tbc following oligodeoxynudeotides were synthesized as the first step 
in constructing pAVl using an Applied Biosystems model 380A automated DNA 
synlhesiza^ ##STR15## The oligodeoxynucleotide E is completely 
complementary to a portion of the oligodeoxynucleotide D arid produces a 
DNA fragment having both 5' and 3' overhanging ends. When annealed, 
oUgodeoxynucleotides D and E form a hetotxluplex DNA within which are 
located restriction enzyme recognition sites for both Ndel and HindllL 
The most direct method of constructing oAVl from D and E is to digest the 
•♦synthetic** heteroduplex with Ndel and Hindlll and then ligate the 
heteroduplex product into pJL6 from which the small DNA fragment produced 
by an Ndel-Hindlll double digest has been excised. During the course of 
constructing p AVI, it was determined that Ndel restricted the 
**synthctic** heteroduplex formed by D and E poorly or not at all, 
necessitating the additional steps described hereia 
Oligodeoxynudeotides D and F were annealed (270 pmol of each) in 35 ul 
of 10 mM TE buffer (see Example 1) by allowing the solution to cool 
slowly from 75.degree. C. to room ten^wrature. A portion of this 
•♦synthetic** heteroduplex was radiolabeled by T4 polynucleotide kinase 
in the presence of [.lan^Ma.-.sp^.32 PJATP. After convicting the 
radiolabeling. the **synlhetic** luteroduplex was purified by 
chromatography on DE-5.sub.2 cellulose (Whatman) and then precipitated in 
ethanol. The **labeled** **synthetic** heteroduplex was added to the 
unlabeled material as a tracer and the combined fractions were further 
pxuified on a NENSORB-20 column (DuPoirt) and then concentrated by 
evaporation. Another 270 pmol eadi of oligodeoxynudeotides D and E were 
added to the concentrated solution and the annealing reaction was 
repeated by allowing the solution to cool slowly from 98.degree. C. to 
4.degree. C. Proper annealing was ••monitored** by get electrophoresis of 
an aliquot of the reaction mixture in 16% polyacrylamide. 

17. 5,071,963, Dec. 10, 1991, Interferon-induced human (2-5') oligo a 
synthetase; Michd Revel, et al., 530/387.9; 435/5, 6, 7.1, 7.4, 7.9, 
188, 810; 436/86, 501, 504, 800, 804, 813; 530/326, 389.1, 391.3, 806; 
536/23.2; 935/1 10 [IMAGE AVAILABLE) 
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ABSTRACT: 

Human DNA encoding enzymes having (2-5') oligo A synthetase has been 
sequenced. The amino acid sequences of the enzymes have been deduced. 
Antigenic peptides have been prepared and have been used to raise 
antibodies which recognize and immunoprecipitate the 40 kd, 46 kd, 67 kd 
and 100 kd forms of (2-5*) oligo A synthetase. Methods of monitoring 
interferon activity in a subject are presented. 

PARENT-CASE: 

BACKGROUND OF THE INVENTION 

This application is a continuation-in-part of U.S. Ser. No. 833,212, 
filed Feb. 25, 1986, which is a continuation-in-part of U.S. Ser. No. 
60 1 J82, filed Apr. 1 8, 1 984, now abandoned the contents of both of which 
are hereby incorporated by reference. 

Throughout this application, various publications are referenced by the 



name of the author and date of publiS^on within parentheses. Full 
citations for these references may be found at the aid of the 
specification listed in alphabetic^ order immediately preceding the 
claims. The disclosures of these publications in their entireties are 
hereby incorporated by rcfocnoe into this application in order to more 
fully desoibe the state of the art as known to those skilled therein as 
of the date of the invention described and claimed hereia 

Many of the biological effects of interferon (IFN) appear to be mcdintwl 
by the induction of new mRNAs and proteins in cells exposed to IFNs (for 
review: Revel. 1984; Lebleu and Content, 1982; BagUoni and Nilsea, 
1 983). Among these IFN-induoed proteins, two groups appear particularly 
iirqxntant: l)translationregulatory enzymes (ds RNA dependent protein 
kinase and (2-5') oligo A synthetase, (2-5') oligo A-activaled 
nuclease, 2-pho^)hodiesterase); and 2) cell sur&ce antigens (HLA-A, B. 
C, B2-microg^obulin, HLA-DR). Other cellular and excreted proteins 
probably play in^[K»tant roles as well (Weil et al, 1983; Ch^iath et aL, 
1983; Wallach et al., 1983). With the exo^on of the HLA genes 
(Malissen et al., 1 982; Schamboeck et al., 1 983), the stnicture and 
sometimes the function of the IFN-induced proteins is unknown and so is 
the mechanism by which IFNs activate ^Mdfically these gcius. To address 
these questions, several cDNAs from IFN-induced genes have been recently 
cloned (Chebath et al., 1983; Mertinetal., 1983; Friedman et at, 1984; 
Samanta et al., 1 984). We have, in particular, studied the cDNA and gene 
coding for the human (2'-5') oligo A synthrtase (OASEX a ds 
RN A-activated enzyme that converts ATP into ppp(A2*p A)n oligometB (Kerr 
aiid Brown, 1 978) which in turn bind to and activate the Uitoit RNAse F 
(Schmidt et al, 1 978). Tho (I'-S") oligo A synthetase is strongly 
induced in cells by all three types ofhumanlFNa; and its mcreaseb a ^ 
good maika of IFN activity (Wallach et al, 1982). Tlie enzyme is induced 
during differoitiation of honatopoietic cells, and denotes an autocrine 
secretion of IFN-bcU (Yardai et al., 1984). The enzyme is similarly 
induced late in the S phase of syndironized embryo fibroblasts (Wells and 
Mallucci, 1985). The oizyme activity drops vtiien cell growth starts 
(Etienne-Smekens et al, 1983; Creasey et al, 1 983) and appears to be 
involved in the antigrowth effect of IFN (Kinichictal, 1981). 
Defidency inthe (2'-5') oligo A synthetase or in the (2'-5') oligo 
A-activated RNAse F has also been conelated with partial loss of the 
antiviral effects of IFNs (Salzberg et al., 1983; Epstein et al, 1981X 
althou^ this is probably not the only mechanism by wtuch IFN inhibits 
virus growth (Lebleu and Content, 1 982). The (2'-5') oligo A nudeotides > 
have been detected in many eucaryotic cells and evoi in bacteria 
(Laurence et al, 1984) and the synthetase is likely to be a wide-spiead 
enzyme. The enzyme has been purified from mouse (Dou^ierty et al, 1980) 
and human cells (Yandrtal, 1981); Revel etal, 1981); a large and a 
small form ofthe enzyme have been obsoved (Revel etal, 1982; SL 
Laurait et al, 1983) but their structures were not ehiddated. 

Tlie (2'-5') oligo A ••synthetase**, induced in cells eiqjosed to IFNs 
(Hovanessian et al., 1 977; Zitberstein et al, 1 978) has a number of 
unusual properties. Its main activity is the **syntbesis»* from ATP of 
5triphosplK»rylated short oligo A c^iains (of up to 1 5 A, with mainly 
dinners to paitamers), but in contrast to otha RNA polymerases, it adds 
adenylate or one other nucleotide ^>ecifically to the 2'OH of adenylate 
in oligo A (Ken and Brown, 1978; Samanta et al, 1980), or to other 
(oligo) nucleotides with a free 2'OH adenylate swih as NAD Ball. 1980) or 
even tRNA (Ferbus et al, 1981). To be active, the enzyme has to bind to 
double-stranded RNA streUiies of minimum 50 bp (Minks et al, 1979), and 
must therefore possess several binding sites: for nucleotide 
triphosphates, for 2'OH adenosine polynucleotides and for double stranded 
RNA. The enzyme binds to T, 5' ADP-Sepharose (Johnston et al, 1980), to 
poly (rIXrC> Agarose (Hovanessian et al, 1977) and to Cibaaion 
Blue-Sepharose (Revel et al, 1981). In different cells, the (2'-5') 
oligo A ••synthetase** activity is in the cytosol (Revel et al, 1981) or 
in ribosomal sah washes (Doug^ierty et al, 1980X as well as inthe 
nuclear sap (Nilsen et al., 1982b) and even in lai^e amounts inthe 
nuclear ••matrix**. It is notable that ceUular RNAs can rephice poly 
(rlXiC) for activation of the enzyme (Revel et al., 1980) and the 
•*synthctase** may even have a role in Hn RNA processing (Nilsen et al, 
1982a). Some (2'-5') oligo A ••synthetase** is bound to plasma membranes 
and can be incorporated in budding viritms (Wallach and Revel, 1980). 
These complex interactions may ensure a localized action of the (2'-5') 
oligo A system (Nilsen and Baglioni, 1983) and ei^lain its multiple 
suggested roles in normal and virus-infected cells. The **synthetase** 
amounts to less than 0. 1% of the proteins in IFN-treated cells, and its 
structure could not be determined directly. 

SUMMARY OF THE INVENTION 

The present invention concerns human DNA encoding an enzyme having 
(2-5*) oligo A synthetase activity. One form of the DNA has the 
nucleotide sequence set forth in FIG. 7 A Another form of the DNA has the 
sequence of nucleotides 1-1322 set forth in FIG. 7 A which overly with 
the sequence of nucleotides 90 1 - 1 590 set forth in FIG. 7B. 

An enzyme having (2'-5') oligo A synthetase iulivity has the amino acid 
sequence set forth in FIG. 7A Another enzyme having (2'-5') oligo A 
synthetase activity has the sequence of amino acids 1 -364 set forth in 
FIG. 7 A which overlaps with the sequence of amino acids 290-400 set forth 
in FIG. 7B. 

A 1 .6 kb and 1 .8 kb RNA having nucleotide setjuences complementary to the 
nucleotide sequences in FIGS. 7 A and 7B have been isolated. 

A method of monitoring the response of a patient to an interferon 
comprises measuring the concentration of (2'-5') oligo A synthetase mRNA 
in cells or body fluids of the patient by hyl^dizing to the mRNA DNA 
complementary thereto. 

Antigenic peptides of the present invention have an amino acid sequence 
contained within the amino acid sequences set forth in FIGS. 7 A and 7B. 
Antibodies raised against these antigenic peptides recognize and 
immunoprecipitate (2'-5') oligo A synthetase. Also provided are 
antibodies against all four of the 40 kd, 46 kd, 67 kd and 100 kd forais 



of (2'- 5') oUgo A synthetase, as well as antibodies against one of these 
forms w^ch docs not cross with the other three forms. 

A method of monitoring interfotin activity in a subject comprises 
measuring the amount of (Z'-S*) oligo A sjiithetase in a cell or body 
fluid of the subject at predetermined time intervals, detennining the 
differences in the amount of said synthetase in the celt or body fluid of 
the subject within the different time intervals, and determining 
therefrom the amount of synthetase in the cell or body fluid of the 
subject and thereby the interferon activity of the subject The 
synthetase may be measured by contacting the synthetase with an antibody 
of the presort invodion so as to form a complex therewitfa and * 
detmnining the amount of complex so formed. 

DETDESC: 

DETD(17) 

A method of **monitoring** interferon activity may fiiitber conqirise, 
extracting (2'-5') oligo A **synthetase** from a cell or body fluid whidi 
has been eiqposed to interferon, **labeling** the extracted **syn4hctase** 
with an identifiable marker to form a **labeled** **synthetase**, 
contacting the **labeled** ♦•synthetase** with an antibody of the present 
invention under suitable conditions so as to form a **labeled**- 
•*synthetase**-antibody complex, and detecting the maiko^ in the complex, 
thereby detecting the **synlhctase**. The marker may be .sup.35 
S-mcthionine. 

DETDESC: 



DETD(18) 

A kit for carrying out the method of **monitoring** interfmm activity 
comprises an antibody of the present invention, materials for extracting 
Ihfi •♦synthetase** materials for **labeling** the ••synthetase**, and 
materials for detecting the marker and detennining the amount of 
•♦synthetase*^. 

DETDESC: 

DETD(28) 



Thus, synchronized cultures of Mouse embryo fibroblasts ejdubit a sharp 
rise in (2-5') oligo A synthetase activity and (2'-5') oligo A 
synthetase mRNA at the end of the S-phase followed by a rapid 
disappearance of the RNA and enzyme activity when the cells proceed to 
G2. Ami-mouse IFN antibodies reduced the (2'-5') oligo A synthetase 
induction. In this system we also observed that the (2-5') oligo A 
synthetase RNA which accumulates in S-phase is a lai^e 4-5 kb transcript 
different from the 1 .7 kb RNA species v/hich accumulated in the same cells 
when treated with exogenous IFN. This suggests that the S-phase (2'-5') 
oligo A synthetase is a different form of the enzyme than that in ceUs 
growth-arrested by exogenousiy added IFN. Because of its large mRNA it is 
likely to be like the 100 kd, a low ds RNA requiring form. Anti-B 
antibodies also detected the (2'-5') oligo A ♦•synthetase** ♦♦multiple** ^ 
fonns in mouse cells. 
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ABSTRACT: 

A method of determining the nucleotitfe sequoioe of a DNA molecule of 
arbitrary length as a sin^e procedure by sequencing portions of the 
molecule in a fashion such that the sequence of the 5' end of the 
succeeding contiguous portion is set^enced as the 3' aid of its 
preceeding portion is sequenced, for all portions, wliere the order of 
contiguous portions is determined by the sequence of the DNA molecule. 
Sequencing of the individual portions is accomplished by generating a 
family of polynucleotides under conditions whic^ determine that the 
elanents are partial copies of the portion and are of raiulom nucleotide 
length on the 3' and 5' ends about a dinucleotide v4udi is an internal 
reference point; determining the base composition and tenninal base 
identity of each element of the family and solving for the sequence by a 
method of analysis whoein the base composition and terminal base data of 
each element is used to solve for a single base of the sequence by 
assigning the base to either the 5' or 3' end of the partial sequoice 
about the internal reference point as the entire sequence of the portion 
is built up from a dinucleotide. 



SUMMARY: 



Both peptides were •♦synthesized*^ by the ••solid^^-phase peptide 
♦♦synthesis^* method of Barany and Merrifield (1980). After purification 
on S^diadex G25 columns in2 M acetic acid, the pqrttdes were linked to 
Keyiiole Umpet Hemocyanin (Calbiodiem). Fster^cation of the Nasup.2 
-terminal ai^inine of peptide C with p-aminophenylacetic acid allowed to 
covaloitly link the peptide to the carrier protein ttutju^ its 
amino-terminus (Spirer, et al., 1977). Peptide B was coupled to the 
earner protein by dthylene diamine carbodiimide (Hoare and Koshland, 
1967). 

DETDESC: 

DETD(92) 

The Sphl-Sohl fragment of 0.85 kb (FIG. 10) from the genomic 4.2 kb 
EcoRl fragment (FIG. 9) which contains part of exon 3 of the E16 cDNA 
9-2 1 clone, hybridized in Northern blots with the 1 .6, 1.8, 2.7 and 3.6 
kb RNAs. However, upstream regions did not Several ejqjeriments allowed 
to localize the RNA transcriptional start in this fragmoit SI nuclease 
analysis first showed that exon 3 starts about 50 nucleotides upstream of 
the Old of the 9-21 cDNA. A primer extension experiment using an 
oligonucleotide from the end of the 9-2 1 cDN A, indicated that the 5' end 
of the mRNA is about 230 nucleotides from the 5' end of this cDNA. RNA 
hybridization with riboprobes produced in SP6 (Green et aL, 1 983) and 
RNAse digestion indicated two exons of 70 and 1 10 nucleotides preceding 
exon 3. By SI nuclease analysis using a probe labeled at the unique Hpal 
site (FIG. 9), the 5' end of the mRNA was finally located 1 7 nucleotides 
upstream from the Hpal site. The sequence of this region is shown in FIG. 
1 1 . The location of the transcrqrtion initiation site 17 residues before 
the Hpal site, is supported by the presence of a T ATAA box at position 
-30. A striking feature of the upstream sequences, is the high purine 
content (69.6%) mostly adenine (58.9%). Run of a homology ••matrix^^ with 
other known promoter upstream sequences revealed a surprising homology 
with the human IFN promotes in particular with the sequence of the 
IFN-beta-1 gene promoter (Etegrave et aL, 1981). The purine-rich region 
from -75 to -85 of the IFN-beta-1 promoter, which contains the essential 
transcription signal described by Zinn et al., (1983), shows 90% homology 
with the region of the presumed promoter of the (2-5') oligo A 
•♦synthetase** just upstream of the TATAA box (-40 to -50) (FIG. 11). 
This purine-rich signal is repeated in the lFN-beta-1 promoter in the 
segment between the TATAA box and the cap site; in this region, w^iich may 
also have regulatory functions (Nir et al., 1 984) the homology between 
the IFN-beta-1 gene and the (2'-5') oligo A ♦•synthetase** gene is high. 
In contrast, search for homology with promoters of other genes, such as 
HLA genes (Malissen et al., 1982; SchanUioeck et al., 1983) and the 
metallothionein II gene (Karin and Richards, 1982) which arc activated by 
IFNs (Fellous et al., 1982; Rosa et al., 1983b; Friedman et al., 1984) 
showed no apparent sequence relationship in this region of the (2'-5') 
oligo A **synthetase** gene promoter. Also, no significairt homology was 
seen with the body of the IFN-beta-1 gene. 

DETDESC: 

DETD(120) 

Many observations suggest that the IFN-induced (2-5') oligo A 
synthetase involved in two distinct, seemingly opposite, phase of celt 
growth (cetl-cycling and growth inhibition) in addition to its possible 
role in the antiviral effect (reviewed in Revel, 1984). This may be 
relevant to the issue of ••multiple** (2'-5') oligo A * ♦synthetase** 
forms. In synchronized cell cultures we have observed that (2'-5') otigo 
A synthetase behaves as a cell-cycle protein (Mallucci, et al., 1 985). 



BSUM(18) 

In lbs prefcfred onbodimenl of the invention, the polynucleotides are v 
RN A/DN A hyttrid molecules generated from the DNA to be sequenced. To form 
these hybrids, DNA to be sequenced is broken into fiagments and each 
fragment used as aten4)tate to form one or more RNAtranscrqTt(s). The 
RNA transcript(s) is thm extended on the original intact DNA ten^late 
with deoxyribonucleotides to form the DNA portion of the hybrid(s). The 
extension is terminated randomly by addition of dideoxynucleotides to the 
polymerase reaction. Tliis yields RNA/DNA hybrid ♦♦molecules^^ wliich are 
"**random**" in length at the 3' end. The molecules can then be 
randomized at the 5' (RNA) end preferably by using an RNA exonuclease 
wilich under appropriate conditions, degrades the 5' RNA portioa The 
result of this procedure is a family of polynucleotides having the 
diaracteristic set forth above. The "axis" referred to above is the 
dividing line twtween the RNA and DNA and it immediately follows the 3' 
most ritwnucleotide of alt the hybrid molecules. 

DETDESC; 

DETD(MI) 

In the second procedure, u4iicfa is the preferred method, RNA copies are 
made without use of a primer. If ribonucleotides are added to the 
reaction mixture in hi^ corwentration in the absence of sigma factor, 
wiiich controls initiation of RNA polymerization only from special DNA 
sequences called promoters, then RNA polymerase initiates RNA 
**synthesis** at **random^* points along the DNA template and a free end 
stimulates initiation at that site. The procedure is carried out in 
substantially the same way as for primed RNA synthesis except that no 
primeis are added and a concentration of about 2 millimolar 
ribonucleotides is used 

DETDESC: 

DETD(155) 

DNA or RNA bands collected as fractions can be **monitored** 
spectrophotometrically at wavelengths of 260 and 280 nm or by ethidium 
bromide fluorescent quantitation. See Maniatis, pp. 468-469; 163. The 
preferred method of ethiduim bromide fluorescent quantitation is to use 
ethidium bromide in the gel or in the anode well al a concoitration of 
about 0.5 ug/ml. See Maniatis, p. 163. Also, it is not necessary to 
remove ethidium bromide &om RNA or DNA to perform primed **synthesis** 
of Step III. (See Methods of Enzymology; voL 65, p. 565 (1980)) If the 
mass **tat>eled** nucleotides contain in addition a radiolabel, then the 
bands can be **monitored** by a scintilation counter. 

DETDESC: 

DETD(235) 

In reference to Methods I, two procedures of producing RNA copies of the 
single stranded restriction fragments are described. See pages 53-54. 
Procedure A involves using primed RNA •♦synthesis**; Procedure B involves 
using RNA polymerase under conditions that allow the enzyme to initiate 
ItNA polymerization randomly on a DNA template with hi^ activity. Both 
methods may give rise to subsets that have a common 5' end. In this case 
the simple strategy described below is used to solve for the sequence 
from the data. But, the replication products may not ail have a common 5' 
end; therefore, the data must be treated as if subsets are made from the 
loss of nucleotides randomly from the 3' and 5' end of the largest 



polynucleotide and the **malnx** method of analysis m\ist be used as 
described in this discussion. 

DETDESC: 

DETD(259) 

For the preferred method, since the 3' * •random** hybrid **molecules** 
are 5' randomized by a procedure which only removes RNA, the most 3' 
junction of RNA and DNA relative to the complem«il of the parent 
represents the "axis'*. Furthermore, if one RNA copy is isolated when 
foUowirtg the procedure described in Methods I, then each of the 
polynuclecftidcs goierated from subsequent reactions and scanned, yields 
the solution of one nucleotide. Thus, the ratio of the number of 
"unknowns" solved to the total number of polynucleotides generated is 
one. If more than one EINA copy is isolated, then the ratio is x/xR=l/R, 
where R is the numbo- of RNA copies isolated 

19. 4,S63,899, Sep. 5, 1989, Biologically active polypeptides; George J. 
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ABSTRACT: 

Novel biologically active polypeptides, including a new class of 
transforming growth fai^ (TGF) polypeptides, which exhibit cell growth 
promoting properties are disclosed, as well as a process for isolating 
the TGF polypeptides from both human and murine cell lines in homogeneous 
form. Also disclosed are antigenic oligopeptides dmved from the TGF 
polypeptides and antibodies raised therefrom uiiich have application in 
the detection and treatment of malignancies and oligipeptides wiiich have 
the ability to biml with cellular growth factor receptors and thus to 
interfere with transfonnation of certain cell lines into a cancerous 
state. Con^x>sitions and methods based on the disclosed peptides for 
detection and treatment of cancer and other proliferative diseases and 
for cell or tissue growth associated treatmoit, e.g., wound healing, 
ulcer ihentpy and bone loss are also desoibed. 

DETDESC: 

DETD(37) 

The polypeptides and oligopeptides according to the invention as defined 
by the structural formulas (formulas I throu^ IV) and pqitide sequences 
given above can be prepared by **synthetic** techniques, techniques 
whereby the peptide is isolated from a naturally occurring source, e.g., 
cell lines and body fhiids. and by techniques anploying hybrid DNA 
technology. For those polypeptides and oligopeptides of the invention 
containing up to about 50 amiiKi acid residues, conventional **solid** 
phase peptide ••synthesis** is suitably enqjloyed. In this general 
•*syntlietic** procedure for making peptides, v^ch is described, for 
example, in U.S. Pat No. 4,34 1,761 to Ganfield et aL, employs known 
side-diain protecting groups and conventional polystyrene resins 
suppoits-e.g., chloromcthylated resins, hydroxymethyl resins or 
benzhydiylamine resins-to affect the amino acid coupling. For 
polypqrtides containing in excess of about 50 amino acid residues, the 
process according to the invention for isolating homogeneous TGFs frtMn 
natural sources (which is described in detail below) can be suitably 
employed to obtain pure forms of the desired peptide. In this regard, 
particularly suitable sources of the TGF polypeptides according to the 
invention include serum-free medium conditioned by retrovirus-transformed 
Fischer rat wnbryo fibroblasts, in particular fibroblasts transformed 
with Snyder-Theilai feline sarcoma vims, Moloney murine sarcoma 
virus-transformed mouse 3T3 cells and human metastatic melanoma cell 
lines A2058 and A375. Sources and methods for suitable murine cell lines 
are described in DeLarco et al. (1980) J. Biol. Chem. 255, pp. 3685-3690 
and Ozanne et aL (1980) J. Cell. Physiol. 105, pp. 163-180. Sources and 
methods for human cell lines are similariy described in Todaro et al. 
(1980) Proc. Natl. Acad. Sci. USA 77, pp. 5258-5262 and Giard et al. 
(1973) J. Natl. Cancer InsL 51, pp. 1417-1423. The isolation process of 
the invention described below can also be used to obtain TGF polypeptides 
tux^ording to the invention from various body fluids such as urine, serum, 
plasma, whole blood or cerebrospinal fluid of human or murine subjects 
carrying malignancies or transformed cells «4iich produce TGF 
polypeptides. In this regaid, a suitable source of TGF polyi^'?pt::lrs 
according to the invention is the urine or other body fluids of mice 
which have been inoculated with tumor cells (human melanoma or 
transformed rat) known to produce TGF polypeptides. In all cases the 
identification and purity of the TGF polypeptide can be monitored by a 
radioreceptor assay based on receptor cross-reactivity with EGF (see 
experimental examples below). In techniques utilizing recombinant or 
hybrid DNA technology, the oligopeptides according to the invention or 
segments of the polypeptides according to the invention containing up to, 
for exan^le, 20 amino acids can be used to deduce the codon sequence for 
single stranded nucleotide (DNA) probes. These nucleotide probes can then 
be **synthesi2ed** using known ••synthetic** techniques and used as a 
probe to obtain messenger RNA (mRNA) coding for growth factor-type 
polypeptides in both normal and transformed celb or body fluids 
containing said peptides. Once messenger RNA is obtained, conventional 
techniques can be used for reverse transcribing of the mRNA to 
complementary DNA (cDN A) and subsequent cloning of the cDN A in a suitable 
vector to obtain ejqjression of the desired polypeptide. 

DETDESC: 

DETD(123) 

was ••synthesized •• using the * ♦solid* *-phase technique of Ohgak et al. 
(1983) Journal of Immunol. Meth. 57, pp. 171-184. This oligopeptide was 
then coupled to keyhole limpet hcmocyanin in accordance with the 
procedure of Baron et al. (1 982) Cell 28, pp. 395-404, and used to 
immunize rabbits (Baron et al. (1982) Celt 28, pp. 395-404) and sheep 
(Lemer (1982) Nature 299, pp. 592-596). Anlisera were assayed against 
peptide by a peroxidase-l inked immunoassay (Kirkegaard and Perry 
Laboratories, Gaithersbcrg, Md.) and against homogeneous rat TGF 



(purified according to Example II abo^'e), by immunoprecipitatton (Bister 
et al. (1980) J. ViroL 36, pp. 617-621) and Western blotting techniques 
(Burnett (1981) Analyt Biochcm. 1 12, pp. 195-203). Binding of .sup. 125 
I-labeled rat TGF and mouse EGF (Bethesda Research Labs, Bethesda, Md.) 
to A43 1 cells grown in 96-well nticrotiter plates was as desoibed in 
Pross et al. (1977) Proc. Natl. Acad. Sci. U.S.A. 74. pp. 3918-3921. 

DETDESC: 

DETD(131) 

The diemicai ••synthesis** of rat TGF, having the dionical formula given 
in Example II. was performed maimally by the stepwise **solid**-phase 
approach according to the general principles desmbed by Merrifield 
(1963) J. Amet. Chem. Soc. 85, pp. 2149-2156. The differential 
acid-tabtle protecting group strategy was adopted for this **synthesis** 
with the conventional combination of tcrtbutyloxycarfoonyl for N-amino 
terminus and benzyl alcohol derivatives for the side chains. A more acid 
stable benzyl ester liiUcage that andiored protected amino acids to the 
. polymeric * 'support** was used to minimize loss of peptides during the 
repetitive acid treatments (Mitchell et aL (1976) J. Amer. Chem. Soc. 
92, pp. 7357-7362). Complete deprotection and removal of p^de from the 
resin was by the low-hi£^ HF method of Tarn et al. (1983) Tetrahedron 
Lett. 23, pp. 4435-4438, which differed from the conventional HF 
dqtfotection method and ronoved benzyl [rotecting groups by the Sjsub.N 2 
mechanism in dilute HF solution to minimize serious side reactions due to 
carbocations geno^ted in the conventional S.sub,N 1 deprotection method. 
Furthomore. it is also designed to reduce many cysteinyl side reactions 
that often hamper the **synthesis** of proteins containing **multiple** 
disulfide linkages. 

DETDESC: 

DETD(133) 

Under reducing or noiueducing conditions, the purified **synthetic** 
rTGF was found to give a single band with an apparent molecular wei^ of 
7000 on SDS-PAGE electrophoresis. Amino acid analysis by 6N HCl and 
enzymatic hydrolysis provided the e^qwcted theoretical molar ratio of the 
proposed seqpience. No free thiol was detected by Ellman's method of 
sulhydryl detennination on •♦synthetic** rTGF, but upon thiolytic 
reduction, the eiqpected theoretical value of six cysteines was obtained. 
These findings **support** the conchisionthat **synthetic** rTGF is a 
single chain polypqrtide containing six cysteines in disulfide linkages, 
which is in agreenient with the e3q>ected dieniical properties of the 
natural rTGF. Additionally, **synthetic** rTGF coehrted with the natural 
rTGF as a single symmetrical peak in Csub. 1 8 reverse phase HPLC. 

DETDESC: 

DETD(194) 

Peptides, correqxmding to amino acids from portions of rTGF amino acid 
sequence, described above in Example II, wwe **synthesized** 
commercially (Peninsula Labs) by the standard **solid** phase tedinique 
of Ohgak et aL (1983) Journal of ImmunoL Meth. 57, pp. 171-184. If 
necessary, peptides w«e purified by reverse phase hi^ perfonnance 
liquid clu-omatography (HPLC) prior to use. The sequences used were: 

DETDESC: 

DETD(251) 

**Synthetic** rat TGF was prepared as described above in Exan^le V. 
Purity of the protein was confirmed by sodium dodecyl 
sulfate-polyat^lamide gel electrophoresis, amino acid analysis, and 
reverse phase hig^-performance liquid chromatography. The biological 
activity of TGF preparations and ••synthetic** TGF was ••monitored** by 
means of an EGF radioreceptor assay. (Todaro et al. ( 1 976) Nature 264, 
26.) Bone resorption was assessed by measuring the release of .sup. 45 Ca 
from previously ••labeled^^ fetal rat long bones. Pregnant rats at the 
18th day of gestation were injected with 200 .mu.Ci of .sup.45 Ca. (Ratsz 
(1975) J. Clia Invest 44, 103.) The mothers were killed on the 19th day 
of gestation, and the fetuses were removed. The mineralized shafts of the 
radii and ulnae were dissected free of surrounding tissue and cartilage 
and placed in organ culture. The bones were incubated in BGJb medium 
(Irvine Scientific) for 24 hours at 37.degree. C. in a humidified 
atmosphere of 5 percent of CO.sub.2 and 95 percent air to allow for the 
exchange of loosely complexed .sup.45 Ca. The bones were then cultured 
for 48 to 120 hours in BGJb medium supplemented with 5 percent fetal calf 
serum (KC Biologicals) containing control or test substances. 
Bone-resorbing activity was measured as the percentage of total .sup.45 
Ca released into the medium and was expressed as a treated-to-corlrol 
ratio. Statistical significance was determined with Student's t test for 
unpaired data. 

20. 4,816,56 1, Mar. 28, 1989, BiologicaUy active polypeptides; George 
J. Todaro, 530/324, 325, 326, 327; 930/120, DIG.81 1. DIG.821 [IMAGE 
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ABSTRACT: 

Novel biologically active polypeptides, including a new class of 
transforming growth factor (TGF) polypeptides, wliidi exhibit cell growth 
promoting properties are disclosed, as well as a process for isolating 
the TGF polypeptides from both human and murine cell lines in homogeneous 
form. Also disclosed are antigenic oligopeptides derived from the TGF 
polypeptides and antibodies raisMl therefrom which have application in 
the detection and Ueatment of malignancies and oligipeptides which have 
the ability to bind with cellular growth factor receptors and thus to 
interfere with transformation of certain cell lines into a cancerous 
state. Compositions and methods based on the disclosed peptides for 
detection and treatment of cancer and other proliferative diseases and 



for cell or tissue growth associated treatment, e.g., wound healing, 
ulcer therapy and bone loss are also described 

SUMMARY: 

BSUM(68) 

The polypeptides and oligopeptides according to the invention as defined 
by the structural formulas (formulas I through IV) and peptide sequences 
given above can be prepared by •♦synthetic** tcdmiques, tedmiques 
whereby the peptide is isolated from a naturally occurring source, e.g., 
cell lines and body fluids, and by techniques onploying hybrid DNA 
tedmology. For those polypeptides and oligopeptides of the invention 
containing up to about 50 amino acid residues, conventionai **soUd** 
phase pqitide **synlhesis** is suitably employed. In this general 
**synthetic** procedure for making peptides, which is described, for 
exait4)le, in U.S. Pat No. 4,341,761 to Ganfteld et aL. eoiploys known 
side-^iain protecting groups and conventional polystyrene resins 
supports-e.g., cfaloromethylated resins, hydroxymethyl resins or 
benzhydrylamine resins-to affect the amino acid coupling. For 
pol}peptides containing in excess of about 50 amino acid residues, the 
process according to the invention for isolating homogeneous TGFs from 
natural sources (which is described in detail below) can be suitably 
en^loyed to obtain pure forms of the desired peptide. In this regard, 
paiticulaiiy suitable sources of the TGF polypqAides according to the 
invention include serum-free medium conditioned by retrovirus-transformed 
Fischer rat embryo fibroblasts, in particular fibroblasts transformed 
with Snyder-Theilen feline sarcoma virus, Moloney murine sarcoma 
virus-transformed mouse 3T3 cells and human metastatic melanoma cell 
lines A2058 and A3 75. Sources and n^hods for suitable murine cell lines 
are described in DeLarco et al. (1980) J. Biol. Chem. 255, pp. 3685-3690 
and Ozanne et aL ( 1 980) J. CelL PhysioL 105, pp. 1 63- 1 80. Sources and 
methods for human cell lines are similarly desoibed in Todaro et aL 
(1980) Proc. NatL Acad Sci. USA 77, pp. 5258-5262 and Giard et al. 
(1973) J. Natl. Cancer InsL 51, pp. 1417-1423. The isolation process of 
the invention described below can also be used to obtain TGF polypeptides 
according to the invention from various body fluids such as urine, serum, 
plasma, whole blood or cerebrospinal fluid of human or murine subjects 
canying malignancies or transfomied cells vibicti produce TGF 
polypeptides. In this regard, a suitable source of TGF polypeptides 
accwding to the invention is the urine or other body fluids of mice 
wliicfa have been inoculated with tumor cells (human melanoma or 
transformed rat) known to produce TGF polypqrtides. In all cases the 
identification and punty of the TGF polypeptide can be monitored by a 
radiorecq)tor assay based on receptor cross-reactivity with EGF (see 
experimental exanqiles below). In techniques utilizing recombinant or 
hybrid DNA technology, the oUgopeptidci according to the invention or 
segments of the polypeptides according to the invention containing up to, 
for example, 20 amino acids can be used to deduce the codon sequence for 
single stranded nucleotide (DNA) probes. These nucleotide probes can then 
be **synthesized** using known **synlhetic** tedmiques and used as a 
probe to obtain messenger RN A (mRN A) coding for growth factor-type 
potypqitides in both normal and transformed ceUs or body fluids 
containing said peptides. Once messenger RN A is obtained, conventional 
techniques can be used for reverse trans(^ing of the mRNA to 
complementary DNA (cDNA) and subsequent cloning of the cDNA in a suitable 
vector to obtain expression of the desired polypeptide, 

DETDESC: 

DETD(65) 

was **synaiesized** using the **solid**-phase technique of Ohgak et al. 
(1983) Journal of Immunol. Meth. 57, pp. 171-184. This oligopeptide was 
then coupled to keyhole !in^ hemocyanin in accordance with the 
procedure of Baron et aL (1982) Cell 28, pp. 395-404, and used to 
immunize rabbits (Baron et aL (1982) Cell 28, pp. 395-404) and sheep 
(Lemer (1982) Nature 299 pp. 592-596). Antisera were assayed against 
peptide by a peroxidase-linked immunoassay (Kiikegaard and Perry 
L^ratorics, Gaithersberg, MD) and against homogeneous rat TGF (purified 
according to Example II above), by immunoprecipitation (Bister et al, 
(1980) J. Virol. 36, pp. 617-621) and Westem blotting techniques 
(Burnett (198 l)Analyt Biochem. 112, pp. 195-203). Binding of .sup. 125 
I-Iabeled rat TGF and mouse EGF (Bethesda Research Labs. Bethesda, MD) to 
A43 1 cells grown in 96-well microliter plates was as described in Pross 
et al. (1977) Proc. Natl. Acad. Sci. USA 74, pp. 3918-3921. 

DETDESC: 

DETD(73) 

The chemical ♦•synthesis** of rat TGF, having the chemical formula given 
in Example II, was performed manually by the stepwise **solid**-phase 
approach according to the general principles described by 

DETDESC: 

DETD(74) 

Mcrrifield (1963) J. Amer. Chem. Soc. 85, pp. 2149-2156. The 
differential acid-labile protecting group strategy was adopted for this 
•*synlhesis** with the conventional combination of tertbutyloxycarbonyl 
for N-amino terminus and benzyl alcohol derivatives for the side chains. 
A more acid stable benzyl ester linkage that anchored protected amino 
acids to the polymeric **support** was used to minimize loss of peptides 
during the repetitive acid treatments (Mitchell et al. (1976) J. Amer. 
Chem. Soc. 92, pp. 7357-7362). Complete dcprolection and removal of 
peptide from the resin was by the low-high HF method of Tam et al. (1983) 
Tetrahedron Lett 23, pp. 4435-4438, which differed from the conventional 
HF deprotcction method and removed benzyl protecting groups by the 
S.sub.N 2 mechanism in dilute HF solution to minimize serious side 
reactions due to carbocations generated in the conventional S.sub.N 1 
deprotection method. Furthermore, it is also designed to reduce many 
cysteinyl side reactions that often hamper the **synthesis** of proteins 
containing ••multiple** disulfide linkages. 



DETDESC: 
DETD(76) 

Under reducing or nonreducing conditions, the purified **syiithrtic** 
rTGF was found to give a sin^e band with an apparent molecular weight of 
7000 on SDS-PAGE electrophoresis. Amino acid analysis by 6N HCl and 
oizymalic hydrolysis provided the expected theoretical molar ratio of the 
proposed sequence. No free thiol was detected by Ellman's method of 
sulhydryl determination on •♦synthetic** rTGF, but upon thiolytic 
redu(^on, the expected theoretical value of six cysteines was obtained 
These findings **support** the oondusion that **8ynlhotic** rTGF is a 
sin^e chain polypeptide containing six cysteines in disulfide linkages, 
which is in agreement with the e^qwcted diemical properties of the 
natural rTGF. Additionally. **synth0tic** rTGF ooehited with the natural - 
rTGF as a single symmetrical peak in Csub. 18 reverse phase HPLC. 

DETDESC: 

DETD(137) 

Peptides, conesponding to amino acids fixnn portions of rTGF amino add 
sequoice, desoibed above in Exanqile II. were **synthesized** 
commercially (Peninsula Labs) by the standard * *solid** phase tedmiipie . i. . 
of Ohgak et aL (1983) Journal of ImmunoL Meth. 57, pp. 171 -1 84. If • ' - , 
necessary, peptides were purified by reverse phase high performance . / 

liquid cfaromatogn^)hy (HPLC) prior to use. 

DETDESC: 

DETD(195) 

**Synthetic** rat TGF was pr^ared as described above in Exan^le V. 

Purity of the protein was confirmed by sodium dodecyl 

sulfate^lyaoylamide gel electrophoresis, amino acid analysis, and 

reverse phase hif^i-perfomuince liquid chromatography. Thb biological 

activity of TGF preparations and **synthctic** TGF was **monitored** by 

means of an EGF radioreceptor assay. (Todaro et aL (1976) Nature 264, 

26.) Bone resorption was assessed by measuring the release of .sup.45 Ca 

from previously **labeled** fetal rat long bones. Pregnant rats at the 

1 8th day of gestation were iiyected with 200 jnu.Ci of .sup.45 Ca. (Raisz ' 

(1975) J. Clin. Invest 44, 103.) The mothe« were killed on the 19th day ' . 

of gestation, and the fetuses were removed The mineralized shafts of the > ^ , 

radii and ulnae were dissected fiiee of surrounding tissue aiid cartilage . - % "l \. A - , 

and placed in oi^an culture. Hie bones were incubated in BGJb medium • j .^T; 

(Irvine Scientific) for 24 hours at 37.degree. C. in a humidified ^1 ' ' - 

atmosphere of 5 percent of C0.5ub.2 and 95 percent air to allow for the 

exchange of loosely con^ilexed .sup.45 Ca. The bones woe then cultured 

for 48 to 120 hours in BGJb medium supplemoited with 5 percent fetal calf 

serum (KC Biologicals) containing control or test substances. 

Bone-resorbing activity was measured as the poc^tage of total .sup.45 

Ca released into the medium and was expressed as a treated^o-control 

ratio. Statistical significance was determined with Studentfs t test for 

unpaired data. 

=>dhis 
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LI 1 1 369 S (UBRARmm OR ARRAYS OR MULTIPL? OR COLLECTION* 
OR COM 
BIN 
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ARR 
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23757 HPLC 
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23757 HPLC 
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1 . 5,635,602, Jun. 3. 1997, Design and synthesis of bispecific 
DNA-antibody conjugates; Charles R. Cantor, et al., 530/391. 1. 387.3, 
391.5, 391.9; 536/23.1 [IMAGE AVAILABLE] 

US PAT NO: 5,635.602 (IMAGE AVAILABLE] L9: 1 of 1 

ABSTRACT: 

The invention relates to bis-protein-DNA conjugates. A protein having an 
antigen specific binding activity is oovalenlly linked to each end of a 
derivatized DNA molecule. The bis-protein-DNA conjugates can be used for 
immunoassays and measuring distances between proteins at up to 3.4 .ANG. 
resolution. The invention also relates to methods of synthesizing these 
bis-protein-DNA conjugates. Synthesis of the conjugates entails 
derivatizing the 5' or 3' end of a DNA oligonucleotide and covalcrttly 
linking that DNA to a protein. The DNA can be indirectly conjugated to an 
antibody or Fab' fragment, using a avidin/streptavidin-biotin linkage. 



The conjugates of the invention can be used in immunoassays and PCR 
assays. 

DETDESC: 

DETD(4) 

A special advantage of using DN A as a molecular scaffold for 
constnicting ••arrays** of other ••molecules** is that one is not limited 
to DN A with 2 aids. For example, 3 and 4 ended jtmctions have been made 
and they can form the basis for an endless array of more complex 
structures. Therefore, tri- and tetra-speciflc antibodies can be prepared 
using other higho' ordo' DNA structures such as Holliday junctions in 
ooiyunction with the mdhods provided below for preparing bi-f^ecific 
antibodies. In addition, numerous proteins are known with very specific 
DNA binding sites. Such proteins can augment and enhance the methods for 
starting with DNA and producing a specific assonbly of other molecules. 

DETDESC: 

DETI>(86) 

Activated thiol derivatives were prepared essentially according to the 
method of Braman et al. (1985). F(ab').sub.2 fiugmoits, obtained by 
p^sin cleavage (Parham, 1 983) of 1 to 5 mg of polyclonal 
affinity-purified goat aidi-mouse IgG (1 mg), monoclonal mouse [gGI 
anti-human MHC class I (GA2) (3 mg) or anti-human CD4 (aiiti-Leu3a) (4 mg) 
were incubated overnight at room temperature in buffer containing O.IM 
sodium phosphate pH 6.8. 2 mM 2-macaptoethylamine-HCl (Pierce Chemical 
Co.) and 1 mM EDTA with or without 10 mM sodium arsenite (for fiee thiol 
group protection) at a protein concentration of 3 mg^ml. The next day, 
excess **soUd** 5'dithobis(2-iiitrobenzoic acid) (Ellman's reagent) was 
added to the solutions to a concentration of 1 0 mM. After incubation for 
3 h at 25. degree. C, the reaction sohitions were desalted and exdianged 
into buffer containing 0. IM sodium phosphate pH 6.8 and 1 mM EDTA using 
6,000 molecular weight exchision potyacrylamide cohmins. Five mg of mouse 
IgG2a F(ab').sub.2 anti-human TCR idiotype (T40/25) on HPB-ALL cells, was 
reduced to Fab' at 37.degree. C. by treatment for 90 min with 1 ml of 50 
mM 2-mcicaptocthylamine.HCl, 5 mM EDTA pH 6.0 (according to the 
manufacturer's instructions, Pierce Chemical Co.). The sample was then 
desalted, reacted with Ellman's reagent (added as a **solid** to 10 mM) 
for 3 hr. at 25.degFee. C, and then desalted again into 0. IM sodium 
phoq)hate pH 6.8 and 1 mM EDTA as above. In addition, some derivatives 
were **8ynthcsizad** using FTTC- and TRTTC-conjugated F(ab').sub.2 as the 
starting material The dye molecules were usually attadied via 
.qpsiloa-amino groups office lysine residues, and thus would not 
interfere with these disulfide exchange reactions. 

DETDESC: 

DETD(89) 

Purified, complementary 5'-aid-thiolated oligonucleotides (SEQ ID NOS; 1 
and 2) were separately mixed with equimolar amounts of 
thionitrobenzoate-d^vatized antibody fiagmenls and allowed to react 
separately for 16 hat room temperature. If crude derivatized 
oligonucleotide (purity varied fiom 70 to 90%) was used, the reaction was 
carried out in two-fold molar DNA excess. The concentration of Fab' in 
the reaction solution was approximately 1 to 2 mg/ml. Released 
thionitrobenzoate, as a consequence of disulfide exchange, could be 
**monitored** by absorbance at 412 nm (.q)silon..sub.412 
=1.36.times.l0.sup.4 cm.sup.-I.M.sup.-l) and observed as a yellow color 
in the reaction solutioa The reaction mixtures were then exchanged into 
20 mM TrisCl and 1 mM EDTA and purified by anion exchange **HPLC** (7.5 
cmtime3.7.5 mm DEAE-3S W, Toso Haas) at a flow rate of 1 ml/min with 
elution by a 0-800 mM NaCl gradient Fractions were analyzed with 7,5% 
SDS-PAGE (Laemmli, 1970) and silver staining (Biorad). Purified 
Fab'-single-stranded DNA conjugates were then mixed and allowed to. anneal 
at O.degree. C. SDS-PAGfitge^jmn^^^^i^^^^^^^i^^ide^T 
(unfiired) and Coomassie (fixed) stains. To confirm the presence of DNA in 
"putfdUve conjugate fiBcti9tts, treatments with DNHAse I (Sigma Chemical 
Co.) were'performedl Non-denMurinf'PAGE^al^is^^ also 
performed on single and double-stranded conjugates. The entire 
**synthetic** scheme is diagrammed in FIG. 8. Dye **labeling**, which is 
not illustrated here, may in many cases only be done after Fab'-DNA 
conjugation, as dye **labeling** introduces significant heterogeneity in 
both the reaction and the separation (unpublished observations). 
Dye-**labeled** antibody preparations mxist be purified and characterized 
before carrying out such conjugation reactions. 



PLEASE ENTER HOST PORT ID:x*''' 

LOGINID:dl80JXR 

PASSWORD: 

TERMINAL (ENTER 1, 2. 3. 4. OR ?): 3 



Welcome to MESSENGER (APS Text) at USPTO 



The USPTO production files are current through: " • 
APR 07 1998 for US. Pateait Text Data. * \ \'- 

APR 07 1998 for U.S. Current Classification data. • ^ ''^ 
APR 07 1998 for U.S. Patent Image Data. • 
* 

• PLEASE USE 305-9000 FOR NEW TELEPHONE NUMBER * 
* 

«***••*••••**•*«********»«••••* 

More U.S. patent data is now available on APS. The new * / 
USOCR file contains patents issued in 1 970, phis some * ; ^- 
patents that were missing fiom the USPAT file. Seethe * " ' 
Patents News Folder undo* the Public Folders in e-mail for * 
more information on using the tuw file. Thank you. * 

DISCLAIMER: • 
Neitha' the United States GovcjnmaTt, nor any agency *. • • ' - 
thereof nor any of their oontractois, subcontractors or * 
en^loyees make any warranty, eiqiressed or implied, * 
inchiding any warranty of marketability of fitn^ for a * 
particular purpose; nor assumes any legalliability or * 
resjwnsibility for any party's use, or the results of * 
sudi,ofthedata. * 

Help Desk -> 703-305-9000 * 

The Help Desk is staffed for APS support 7 daysAveeik. * - ,^ 
Monday througli Friday: 6:30am - 9:00pm * 
Saturday, Sunday, Holidays: 8:30am-5:00pm * 
* 

The Help E>esk staff at this number will handle all APS • 
related questions. * 

>»»»»»» NEW SUNDAY HOURS !!! <«<<<<<<«<« 

The 'aPS is" available: ' ^ " 

6:30am -9:00pm Monday through Friday *. 
7:30am -5:00pm Saturday, Sunday, Holidays • ■ 
* 

., APS is unavailable Thanksgiving Day, Christmas Day, * 
and New Year's Day. * 



FILE USPAT ENTERED AT 13:25:33 ON 14 APR 1998 





*********** 



********$ 



$************ 

* WELCOME TO THE * 

• U.S. PATENT TEXT FILE * 

=> d mhis 

NO L# DEFINED 



=> e lam kit 



E# HLE 



El USPAT 



USPAT 
USPAT 
USPAT 
USPAT 
USPAT 
USPAT 
USPAT 
USPAT 
ElO USPAT 
Ell USPAT 
E12 USPAT 



FREQUENCY TERM 

I LALYSVALGLYTRPLEUILEGLNLEUPHEHISLYSLYS/ 

BI 

1209 LAMmi 

0 -> LAM KIT/BI 

1 LAMO/BI 
10 LAMl/BI 

3 LAMM/BI 

1 LAMl-lO/BI 

2 LAMl-H/BI 
2 LAM1-15/BI 

1 LAM1-2/BI 

4 LAM1-3/BI 

2 LAM1-5/BI 



DETD(198) 


=> e lam, K?/in 






Huse, W. D., Sastry, L., Iverson, S. A, Kang, A S., Alting-Mees, M., 










Burton, D. R., Benkovic, S. J., and Lemer, R. A (1989). Generation of 


E# 


FILE 


FREQUENCY TERM 


a large ••combinatorial** **library** of the immunoglobulin repertoire 










in phage lambda. Science 246. 1 275 - 1 28 1 . 


El 


USPAT 




LAM, JUUAH/IN 




E2 


USPAT 


3 


LAM,JUUAHW/IN 


=> logoff 


E3 


USPAT 


0- 


-> LAM, K7/IN 




E4 


USPAT 


3 


LAM, KA DUK/IN 


ALL IM QUERIES AND ANSWER SETS ARE DELETED AT LOGOFF 


E5 


USPAT 


1 


LAM, KAH HP/IN 


LOGOFF? (Y)/N/HOLD:y 


E6 


USPAT 


1 


LAM, KAH HONG PAULON 




E7 


USPAT 


1 


LAM, KAI Y/IN 


U.S. Patent & Trademark Office LOGOFF AT 13:03:56 ON 14 APR 1998 


E8 


USPAT 


1 


LAM, KAM HOONG/IN 




E9 


USPAT 


1 


LAM, KAM KHEONG/IN 




ElO 


USPAT 




LAM, KAM YAU/TN 


Trying 01081... 


Ell 


USPAT 


1 


LAM, KEIB/IN 


Timed out 


E12 


USPAT 


6 


LAM, KEN/IN 


The modem is not responding to modem commands. 


=>e 








Trying 01 181... Open 


E13 


USPAT 


2 


LAM, KENNETH N/IN 




E14 


USPAT 




LAM, KHIET THANH/IN 


PLEASE ENTER HOST PORT ID: 


E15 


USPAT 


1 


LAM, KIM V/IN 




E16 


USPAT 


1 


LAM,KINC/IN 


E17 


USPAT 


15 


LAM,K»JS/IN 


E18 


USPAT 


2 


LAM, FON SANG/IN 


E19 


USPAT 


1 


LAM. KIN SING/IN 


E20 


USPAT 


I 


LAM, KING S/IN 


E2I 


USPAT 


2 


LAM, KIEIBV/IN 


E22 


USPAT 


2 


LAM,KITM/IN 


E23 


USPAT 


3 


LAM, KIT S/IN 


E24 


USPAT 


2 


LAM, KIT SANG/IN 


=> c 
E25 


USPAT 


2 


LAM, KWAI KWONG/IN 


E26 


USPAT 


1 


LAM, KWOK LON 


E27 


USPAT 


1 


LAM, KYLE T/IN 


E28 


USPAT 


2 


LAM,LAKM/IN 


E29 


USPAT 


I 


LAM, LAP YUEN/IN 


E30 


USPAT 


3 


LAM, LAPYUEN H/IN 


E31 


USPAT 


1 


LAM, LARRY/IN 


E32 


USPAT 


11 


LAM, LAWRENCE/IN 


E33 


USPAT 


1 


LAM, LAWRENCE K/IN 


£34 


USPAT 


2 


LAM, LAWRENCE K C/IN 


E35 


USPAT 


4 


LAM, LEO K/IN 


E36 


USPAT 


1 


LAM, LESUE/IN 


=> s e22-e24 







2 "LAM, KIT M"/IN 

3 "LAM, KIT S"/IN 

2 "LAM, KIT SANG"/IN 
LI 7 ("LAM, KIT M"/IN OR "LAM, KIT S^m OR "LAM, KIT SANG"/IN) 

=> s 11 and hplc 

23757 HPLC 
L2 3 LI AND HPLC 

=> s 13 and electrophoresis 

•L3* NOT FOUND 

=> s 12 and electrophoresis 

18460 ELECTROPHORESIS 
L3 0 L2 AND ELECTROPHORESIS 

=> d 12 kwic 

US PATNOf^,650.48P,'(|MAOElAVAILABLEl L2: 1 of 3 
INVENTOR: **^;gi^I^»*,;T^»oi?5^^' 
Sydoery E.' SaimMi,'T\icsoivAZ' ' 

DRAWING DESC: 

DRWD(4) 

FIG. 3. Chromatograms (C.sub.18 reverse phase •*HPLC**, Vydac) of random 
tetrapeptides (X-X-X-W w4iere X=S, A, or V) synthesized by: (A) new 
approach (see text), and (B) standard . . 

DETDESC: 

DETD(204) 

Both pepftide libraries were analyzed on a C- 18 reverse phase **HPLC** 
chromatography column (Vydac) to demonstrate the number of peptide 
species in the library (number of peaks), relative concentration of 
pepttdes(area. . . 

DETDESC: 

DETD(278) 

Peptide . . . Ci/mmole, New En^and Nuclear, Boston, Mass.). The 
[.sup. 3 H]Ac-v-mos product, which was separated from unreacted v-mos 
peptide with reverse phase •*HPLC**, had a specific activity of 2.50 
Ci/mmole, The binding affinity of (.sup.3 HJAc-v-mos for anti- v-mos MAb 
(=10 .mu.g/ml) was measured . . 

DETDESC: 

DETD(298) 

After . . . supernatant was filtered off", lyophillzed and 
re-dissolved to equal volumes of MeOH (0.3 ml). The products were 
analyzed on the ••HPLC**. 

DETDESC: 

DETD(300) 

Analysis by ••HPLC** clearly showed no tripeptidc release upon VIS 
irradiation in water, and almost complete release of tripeptide upon UV 
irradiation for. . . 

DETDESC: 

DETD(30l) 

In . . . peptide i in water was cleaved to a single product In some 
cases, two products were observed to elute from •*HPLC**. At longer 
exposure times (UV), interccnversion between the two products was 
observed in at least a few cases. 
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1 . 5,650,489, Jul 22, 1997, Random bio-oligomer library, a method of 
synthesis thereof, and a method of use thereof, **Kit Sang Lam**, et aL, 
530/334; 435/183; 436/86, 544; 530/300, 333, 344, 350, 806, 812, 817 
[IMAGE AVAILABLE] 

US PAT NO: 5,650,489 [IMAGE AVAILABLE) L2: 1 of 3 

ABSTRACT: 

The instant invention provides a library of bio-oligomCTS of defined size 
and known composition, in v/iuch the library contains all of the possible 
sequem:es of the bio-oligomcrs, and a method of syntlwsis thereof The 
bio-oligomers of the library may be peptides, nucleic acids, or a 
combination of the foregoing. The instant invention also provides methods 
to identify bio-oligomers from a library that danonstrate desired 
characteristics such as binding, bioactivity and catalytic activity. Thus 
the instant invention provides a unique and powerfril method to identiiy a 
useful bio-oligomer sequences from a library more quickly than current 
state-of-the-art technology allows. Effector molecules for use in 
treatment or diagnosis of disease are also provided 
INVENTOR: **Kit Sang Lam**, Tucson. AZ 
Sydney E. Salmon, Tucson, AZ 

DRAWING DESC: 

DRWD(4) 

FIG. 3. Chromatograms (C.sub. 18 reverse phase **HPLC**, Vydac) of random 
tetrapeptides (X-X-X-W where X=S, A, or V) synthesized by: (A) new 
approach (see text), and (B) standard. . . 

DETDESC: 

DETD(204) 

Both peptide libraries were analyzed on a C- 1 8 reverse phase **HPLC** 
chromatography column (Vydac) to demonstrate the number of peptide 
species in the library (number of peaks), relative concentration of 
peptides(area. . . 

DETDESC: 

DETD(278) 

Peptide. . . Ci/mmole, New England Nuclear, Boston, Mass.). The 
[.sup.3 H] Ac- v-mos product, which was separated from unreacted v-mos 
peptide with reverse phase **HPLC**, had a specific activity of 2.50 
Ci/nunole. The binding affinity of [.sup.3 H]/\D-v-mos for anti-v-mos MAb 
(=10 .mu.g/ml) was measured. . . 

DETDESC: 

DETD(298) 

After. . . supernatant was filtered ofi^lyophilized and 
re-dissolved to equal volumes of MeOH (0.3 ml). The products were 
analyzed on the ♦•HPLC**. 

DETDESC: 

DETD{300) 

Analysis by **HPLC** clearly showed no tripeptide release upon VIS 
irradiation in water, and almost complete release of tripeptide upon UV 
irradiation for, . , 

DETDESC: 

DETD(301) 

In . . . peptide i in water was cleaved to a single product In some 
cases, two products were observed to elute from ••HPLC^*. At longer 
exposure times (UV), interconversion between the two products was 
observed in at least a few cases. 

1. 5,650,489, Jul. 22, 1997, Random bio-oligomer library, a method of 
synthesis thereof, and a method of use thereof, **Kit Sang Lam**, ct al,, 
530/334; 435/183; 436/86. 544; 530/300, 333, 344, 350, 806, 812, 817 
[IMAGE AVAILABLE] 

US PAT NO: 5,650,489 [IMAGE AVAILABLE] L2: 1 of 3 

ABSTRACT: 



The instant invention provides a library of bio-oligomers of defineo size 
and known composition, in which the library contains all of the possible 
sequences of the bio-oligomers, and a method of synthesis thereof. The 
bio-oligomers of the library may be peptides, nucleic acids, or a 
combination of the foregoing. The instant invention also provides methods 
to identify bio-oligomers from a library that demonstrate desired 
charact«Tstics sudi as binding, bioactivity and catalytic activity. Thus 
the instant invention provides a unique and powerfiil method to identify a 
useful bicMiligomcr sequences from a library more quickly than current 
state-of-the-att technology allows. Effector molecules for use in 
treatnunt or diagnosis of disease are also provided 
INVENTOR: **Kit Sang Um** Tucson, AZ 
Sydney E. Salmon, Tucson, AZ 



TG TentaGel (resin) 
Z benzyloxycarbonyl 



DETDESC: 
DETD(88) 

Amino . . . solvents. UVATS absorption spectra were recorded on a 
Hewlett-Packard HF8452A Diode- Array ^wctrophcFtometer using 1-cm quartz 
oivette. Both analytical and preparative **HPLC** were carried out on a 
modular Spectra Iliysics system using Vydac (0.46.times.2S0 nun, 5 jnu jn, 
flow 1 ml/min) and Vydac. . . 



DRAWING DESC: 



DETDESC: 



DRWD(4) 

FIG. 3. Chromatograms (C.sub. 18 reverse phase ••HPLC**, Vydac) of random 
tctrapcptides (X-X-X-W where X=S, A, or V) synthesized by: (A) new 
approa^ (see text), and (B) standard . . 

DETDESC: 



DETD(129) 

Double. . . of the reaction whoeby the release is accompanied by 
the generation of hexahydropyrrolo(i,2-a)pyrazine-l,4-dione (HHPPD) is 
shown in Sdieme 2, supra. **HPLC** analysis of the released peptides 
revealed that in addition to the above mechanism there was unexpectedly a 

second mechanism of. . . 



DETD(204) 

Both peptide libraries were analyzed on a C- 18 reverse phase **HPLC** 
chromatography colxunn (Vydac) to demonstrate the number of peptide 
species in the library (number of peaks), relative concentration of 
pqnides(area. . . 

DETDESC: 

DETD(278) 



DETDESC: 
DETD(139) 

Leu -enkephalin ... 8.3 yielded 65 mmol of pqitido per gram of 
resin. The second release at pH 13.2 yielded 62 mmol/g. Analytical 
**HPLC** showed the same peak for both released peptides. The purity of 
both released p^des was greato* than 98%. 

DETDESC: 



P^de . . . Ci/nunole, New England Nuclear, Boston, Mass.). The 
[.5up.3 H]Ac-v-«ios product, which was separated fitnn unreacted v-mos 
peptide with reverse phase **HPLC**, had a specific activity of 2.50 
Ci/nunole. The binding afiinity of (.sup.3 H]Ac-v-mos for anti-v-mos MAb 
(=10 .mu.g^ml) was measured . . 

DETDESC: 

DETD(298) 

After . . . supernatant was fittered ofi^ lyophilized and 
re-dissolved to equal volumes of MeOH (0.3 ml). The products were 
analyzed on the **HPLC**. 

DETDESC: 

DETD(300) 

Analysis by **HPLC** dearty showed no tripeptide release upon VIS 
irradiation in water, and almost complete release of tripeptide upon UV 
irradiation for. . . 

DETDESC: 

DETD(30l) 

In. . . peptide i in water was cleaved to a single product In some 
cases, two products were observed to ehite from ♦*HPLC**. At longer 
e:q>osure times (UV), intoxonveision between the two products was 
observed in at least a few cases. 

2. 5,635,598, Jutl 3, 1997, Selectively clcavabe linners based on 
iminodiacetic acid esters for solid phase peptide synthesis; Michal Lebl, 
et al.. 530/334, 343, 345 (IMAGE AVAILABLE] 

US PAT NO: 5,635,598 (IMAGE AVAILABLE] L2: 2 of 3 

ABSTRACT: 

The present invention is directed to linkers based on ester bond 
linkages, especially iminodiacetic acid ester bond linkages, for use in 
solid phase peptide synthesis. In paiticular, the invention is directed 
to cleavable linkers that can release peptide from the solid phase 
support under relatively mild conditions by formation of a 
diketopiperazine or other cyclic structure, such that the cyclic 
structure remains on the solid phase support, and, in a secotul cleavage, 
under more stringent conditions of high pH. The invention is further 
directed to solid phase supports prepared with multiple cleavable 
linkers, including a linker that is cleaved by fonnation of a cyclic 
product. One such second linker is an ester of hydroxymethylbenzoic acid, 
or esters formed by carboxy groups of aspartic or glutamic acid 
INVENTOR: Michal Lcbl, Oro Valley, AZ 

Viktor KnAnak, Oro Valley, AZ 

Petr Kocis, Oro Valley, AZ 

**Kit S. Lam*». Tucson, AZ 



DETD(150) 

This ... of a poitapeptide as described above. The product was 
cleaved from both arms and its purity was detomined by analytical 
•*HPLC**, the structure was confirmed by MS. 

DETDESC: 

DETD(153) ' . ; . 

Instrumentation.. . . 1-cm quartz cuvette. Amino add analyses were ^'4? 
carried out on a D-500 (Dumim Corp., USA) system. Both analytical and - 
prqjarative **HPLC** were carried out on a modular Spectra I^ysics system 
using Vydac (0.46.times.250 mm, 5 jmi.m, flow 1 ml/min) and Vydac. . . 

3. 5,5 10,240, Apr. 23, 1996, Method of screening a peptide library; 
♦♦Kit S. Lam^*, et aL, 435^.1, 4, 18, 23, 24; 436/86, 89, 90, 501, 518, 
524, 528, 531; 530/350, 387.1 (IMAGE AVAILABLE] 

US PAT NO: 5,5 10,240 [IMAGE AVAILABLE] L2: 3 of 3 

ABSTRACT: 

The instant invention provides a library of bio-oligomers of defined size 
and known composition, in which the library contains all of the possible 
sequences of the bio-oligomers; and a method of synthesis thereof. The 
bio-oligomers of the library may be pqitides, nucleic adds, or a 
combination of the foregoing. Hie instant invention also provides methods 
to identify bio^ligomere from a library that demonstrate desired 
characteristics sudi as binding, bioactivity and catalytic activity. Thus 
the instant invention provides a unique and powerful method to idolify a 
useful bio-oligomer sequences from a library more quickly than current 
state-of-the-art tedmology allows. Effector molecules for use in 
treatment or diagnosis of disease are also provided 
INVENTOR: ♦♦Kit S. Lam*^, Tucson, AZ 
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DRAWING DESC: 

DRWD(4) 

nG."3yChroouitSrra(CjB^^ 
' tetrapeptides (X-X-X-W (SEQ. ID NOS: 1-27) where X=S, A. or V) 
synthesized by: (A) new approadi (see. . . 

DETDESC: 

DETD(174) 

Both pqrtide libraries were analyzed on a C^l 8 rpym« phaseJ^^JX^£^ 
chromatography column j^ydac) to demonstrate the nmnber of peptide 
species in the library (number of peaks), relative concentration of 
peptides. . . 

DETDESC: 



SUMMARY: 



DETD(244) 



BSUM(54} 
1,2-ethanedithiol 

HOBt 1 -hydroxybcnzotriazole 

IDA iminodiacetic acid 

Npys 2-nitropyridylsutfcnyi 

PA, PAO propanyl amine (or amide) ester 

PAOH propanol amine (or amide) 

RP-**HPLC** rcverecd-phase high perfonnancc liquid 

chromatography 
SPPS solid-phase peptide synthesis 
TFA trifluoroacetic acid 



Peptide. . . Ci/mmole, New England Nuclear, Boston, Mass.), The 
[.sup.3 H] Ac- v-mos product, which was separated froVujueacted v-mos 
peptide with reverse phase •♦HPLC'^, had a specific activity of 2.50 
Ci/mmole. The binding affinity of (.sup.3 H]Ac-v-mos for atiti-v-mos MAb 
(=10 .mu.g/ml) was measured. . . 

DETDESC: 

DETD(263) 

After . . . supernatant was filtered off, lyophilized and 
re-dissolved to equal volumes of McOH (0.3 ml). The products were 



analyzed on the •»HPLC** 



DETDCIM) 



DETDESC: 
DETD(263) 

Analysi»by **HPIX** clearly showed no tripep^dt release upon VIS 
iiradiation in water, and almost complete release of tripeptide upon UV 
irradiation for. . . 

DETDESC: 

DETD(266) 

In . . . peptide i in water was cleaved to a sin^e pnxhicL In some 
cases, two products were observed to eluto from **HPIjC**. At laigo" 
eqKtsuTB times (UV), interoonversion between the two products was 
observed in at least a few cases. 

'=>8 5510240/pn 

lA 1 5510240/PN 

«> s 14 and sds-page 

I24S3 SDS 
107024 PAGE 
5602 SDS-PAGE 
(SDSCW)PAGE) 
U 0 WAND SDS-PAGE 

=> s 14 and sds 

12483 SDS 
U 1 W AND SDS 

=> d kwic 
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DETDESC; 

DETD(131) 

MTT . . . bath sonicator for 120 seconds. The extraction sohition 
covapnscs 50% (vfv) N,N-dimethylfonnamide in a 20% (wAr) sohition of 
sodium dodecylsulfete (•♦SDS*») adjusted to pH 4.7 with acetio-HCl acid 
as described by Hansen, et al. (1989. J. Imnuinol. Methods 1 19:203). This 
treatment . . 

=> 8 14 and ion exdiange 

157205 ION 
148007 EXCHANGE 
41545 ION EXCHANGE 
(lON(W)EXCHANGE) 
L7 0 L4 AND ION EXCHANGE 

=> s 14 and size 

840305 SIZE 
L8 I L4 AND SIZE 

=> d kwic 
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ABSTRACT: 

The instant invention provides a library of bio-oligomers of defined 
**size** and known composition, in u4iich the library contains all of the 
possible sequences ofthe bio-oligomers, and a method of . . 

DETDESC; 

DETD(145) 

Alternatively, ... of peptide. With state of the art peptide 
sequencer, only 5-10 pmole is required for adequate sequencing. 
Therefore, one standard **si2e**, single PAM resin support of 100 .mujn 
diameters contains more than an adequate amount of peptide for 
sequencing. 

DETDESC: 

DETD(247) 

The ... the other hand, the negative beads selected randomly did 
not shown any common amino acid sequence pattern. Althou^ the sample 
**size** is limited, the chi-square goo(^ess of fit statistic for the 
sequences from the negative beads was not significant (x.sup.2 = 1 8.27,. 



=> s 14 and (gel or gelfiltration) 

150765 GEL 
119 GELFILTRATION 
L9 1 W AND (GEL OR GELFILTRATION) 

=> d kwic 



(iv) Stimulation of cytokine release may be assayed by adding a single 
cell su^)ension immobilized in a semi-solid matrix, e.g., agarose 
•*gel**. Where a bio-oligomer of the invention induces release of 
cytokine, e.g, lymphokine, growth factor, humone. etc., presence of the 
cytokine. . . 

DETDESC; 

DETD(137) 

t. In . . . color or fhiorescenoe, may be fonned in a semi-solid matrix 
A library is layered in a sani-soUd matrix, e.g., agarose **gel**, and a 
cfaromogenic or other indicator substrate is added. Where a 
bioKtligomer/solid phase support shows the desirable enzyme activity, a. 



DETDESC: 
DETD(159) 

The. . . liquid carrieis, particularly for injectable sohitions. 
Suitable pharmaceutical excipients inchide starch, glucose, lactose, 
sucrose, gelatin, malt, rice, flour, chalk, silica **gel**, magnesium , 
carbonate, magnesium stearate, sodium stearate, gtyoerol monostearate, 
talc, sodium chloride, dried skun milk, glycerol. prq)ylefie, glycol, 
water, ethanol and. . . 

=> s 14 and filtration 

135959 FILTRATION 
LIO 0L4 AND FILTRATION . ' 

=> s 14 and sephadex 

11462 SEPHADEX ' . 

LI 1 0 L4 AND SEPHADEX 

=> s librar### and heterogenous 

16574 LIBRAR### 
2879 HETEROGENOUS . 
LI 2 213 LIBRAR### AND HETEROGENOUS 

=> 3 librar### (p) heterogenous 

16574 UBRAR### 
2879 HETEROGENOUS 
L13 2 LIBRAR### (?) HETEROGENOUS 

=> d cit ab kwic 



1 . 5,5 1 2,463, Apr. 30, 1 996, Enzymatic inverse polymerase chain reaction 
library mutagenesis; Willem P. C. Stemmcr, 435/91.2, 6, 69. 1; 536/24. 1, 
24.33; 935/77. 78 [IMAGE AVAILABLE] 
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ABSTRACT: 

This invention discloses a method for generating a recombinant library by 
introducing one or more changes within a predetermined region of 
double-stranded nucleic acid, conqirising providing a first prima* 
population and a second primer population, each of the populations having 
a variable base composition at known positions along the primers, the 
primers incorporating a class IIS restriction enzyme recognition 
sequence, being capable of directing change in the nucleic acid sequence 
and being substantially conq)lementaiy to the double stranded nucleic acid 
to pemiit hybridization thereto. Hie method additionally conqirises 
hybridizing the first and second primer populations to opposite strands 
of the double stranded nucleic acid to form a first pair of 
piimer-templates oriented in opposite directions, performing enzymatic 
inverse polymerase diain reaction to generate at least one linear copy of 
the double stranded nucleic acid incorporating the diange directed by the 
primers, cutting the double stranded nucleic acid copy with a class IIS 
restriction enzyme to form a restricted linear nucleic acid molecule 
containing the change, joining termini of tlw restricted linear nucleic 
acid molecule to produce double-stranded circular nucleic acid and 
introducing the nucleic acid into compatible host cells. A method is 
additionally provided for generating a recon^inant library using 
wobble-base mutagenesis. 

DETDESC: 

DETD(49) 

**Library** mutagenesis using a **heterogenous** printer population 
pennits incorporation of a large number of mutations into a population of 
host cells to generate a recombinant **library**. The resulting mutations 
are typically introduced into a polynucleotide suitable for cell 
delivery. The polynucleotide can additionally be adapted for. . . or 
confer a particular cell phenotypc. The incorporation of a large munbcr 
of mutations into a host population is termed **library** mutagenesis. In 
general, **libraries** can be prepared and screened for changes in any 
measurable cell property. Similarly, the transformed or transfectcd cells 
containing the. . , 

=•> d cit ab kwic 2 
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DETDESC: 



2. 4,939.666, Jul. 3, 1990, Incremental macromolecule construction 

methods; Karl D. Hardman, 364/496; 436/86, 89; 935/87 [IMAGE AVAILABLE] 



us PAT NO: 4,939,666 (IMAGE AVAILABLEl 
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ABSTRACT: 

A prcfoTDd onbodimait of the invention is a method for constructing a 
polypeptide chain having a substantially predetemuned conformation. 
Preferably a known stable well-mapped polypeptide structure is used as a 
starting point, and additional peptide units are inavmentally added on 
while maintaining favorable oithalpic and entropic contributions to 
stability. Preferably a library of oUgopqrtide blocks is used to provide 
candidates for the additional p^de units. Prefoably the library 
includes numerous preconqiuted parameters for each of the blocks, e.g. 
parameters for estimating energetic effects of varying the conformation 
parameters. , 

SUMMARY: ■ 

BSUM(169) 

For . . . (e.g. Iht six most common hexoses phis fuoosc, and/or 
triplet Modes containing sequences of these) can also be used as 
**lihrary** blocks, la embodiments where the ♦♦lUwary** is allowed to 
contain **heterogenous** blocks-c.g. vihtre the **Iibrary** contains both 
oligosaccharides and oligopqiftides-appropriate penalties should be added 
into the figure of merit calculations, so that the optimization process 
will not introduce disfavored heterosequoices uimeoessarily. Moreover, 
the transition blodcs should also be included in the **tibrary**, if 
construction aooss the transition region may be desired For eiom^jle, 
glycoproteins require one of two q>eciftc links ("O-links" at . . 
those skilled in the art) Adjacent monosacdiarides can have steric 
hindrance constraints, so that the advantages of storing oligopeptides as 
**libnu7** blocks are also partly applicable to oligosaccfaarida (if 
^ycoprotein or polysaccharide construction is desired). 
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